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Getting the Most from Molding Machines 


What 100 Per Cent Efficiency Means—The Machine 
in the Jobbing Shop— How Several Different Classes of 
Work Were Successfully Molded on a Jarring Machine 


BY P. R. 


One hundred per cent efficiency of the molding 
machine can be interpreted several different ways: 
The number of molds produced per day, the per- 
centage of saving, or the total hours the machine 
s operated daily. 

The number of hours the machine is operated 
coupled with the quantity and quality of the work 
produced is what should determine the percentage 
of efficiency. The efficiency of the machine in the 
foundry is controlled largely by the amount of 
thought and study devoted to it. When we expect 
to receive a fair day’s work from a molder we pro- 
vide for him the best equipment his work can 
pay for. If we expect the machine to give us the 
best it has to give, we must treat it in the same 
manner. Unlike man the machine, if properly oiled 
and cared for, can work continuously for ten or 
twenty-four hours a day and one day’s work will 
be a duplicate of the others. 

There are very few castings that can not be 


*Works manager, Quigley Furnace & Foundry Company, 
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Detail of Cope 
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produced by the use of a molding machine cheaper 
than by hand molding. And when a foundryman 
realizes these facts, he should not hesitate to invest 
in suitable equipment for it. For the benefit of 
those interested, we contribute the following de- 
scription of how several different classes of work 
were successfully molded on a jarring machine, and 
how some of the flasks and other equipment should 
be constructed to get the best results. 


THE MACHINE IN THE JOBBING SHOP 


The machine in the jobbing shop appears to be 
one of the problems that confront us to-day. Will it 
pay? How can we make our flasks and equipment 
cover the great area consisting of so many dif- 
ferent kinds of work? 

In taking care of a jobbing business the best 
practice is to make two or three standard sized 
flasks, have each size interchangeable and have them 
large enough to mold several pieces at one time 
or one large piece. 

Fig. 1 is a drawing of a machine flask 52 in. x 
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Detail of Drag 


Fig. 1—A Drawing of a Machine Flask Made to Cover 
a Large Number of Jobs 
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36 in. x 10 in. deep. This flask is made to cover a face of the board and producing a low j: 
large number of jobs and is constructed so a very the moid. 
deep mold can be made by placing one flask upon HOW TO OBTAIN THE BEST RESULTS 


the other until the required depth is obtained. The The best results in operating a jarring m:hine 


are obtained when the mold board bears unif rmly 
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; TX. /\ on the machine. For this reason the carefully ma. 

\ % ‘At chined reinforcing irons are very important to the 
{ suecess of the machine. 

The question of flask pins is one that should be 

si given some thought. For all around use we ree. 

ak x "Frei ommend pins shown in Fig. 4. One of these pins 

2 is what we term the board pin, the other the flask 

1} Loose me. | APE } pin. The part of the pin that is driven into the cope 

Wi Detail of =—_) © is made a little full to provide a driving fit: the 

134 Loose Pin -43'~ ~3= shoulder on the same is to prevent the pin from 

Fig. 2—The Bail for Lifting the Flask Shown in Fig. 1, witl being driven into the cope flask too far. The work. 


ae: ae Se ee Sane Fin ing part of the pin is made 7% in. in diameter and 


tapered as shown. This plan makes it possible to 
drill all holes in the flasks the same size and 
adds to the interchangeability of the flasks. The 
board pin is turned to % in. on both sides of the 
shoulder to make it possible to drop it into the 
pattern board while the drag is being rammed and 
to take it out, leaving the pin hole free for the pin 
in the cope when the cope is being rammed. 


small holes on both flanges are provided for the 
bolts to hold the pieces together when a deep flask 
is required. The drag part of the flask is provided 
w'th internal flanges that form grooves that will 
take care of special bars in cases where castings 
are molded that project into the cope to some ex 
tent. This plan reduces the necessity of cutting or 
breaking out any of the bars in the copes. 

In making copes for the jarring machine the 
bars should be constructed as shown in Fig. 1, 


which consists of a bar from 1 in. thick tapering 

down to 14 in. thickness. This gradual taper in- I 
sures a solid surface on the cope part of the mold, gtd! a * rnp i 
free from soft spots that usually develop under the ne ~ <-3 


bars when the taper of the same is too short. In 

jarring sand in a cope it has a tendency to jar 

away from the under side of any bars or lugs, and 

the tapered bar, as illustrated here, overcomes this 

trouble. All flasks are made with the pin holes 

drilled so they will be interchangeable. The 
if trunnion which usually takes up so much room and 
| adds to the weight of the flask is replaced by the 
hollow lug shown at b. 

Fig. 2 is the bail used for lifting these flasks. 
Being rigid it is possible for one man to hook up 
a flask alone, and by an arrangement of one long 
pin and one short one he can close his molds alone. 

This item is worth considerable when you are figur- 
ing out every move necessary to secure 100 per cent 





efficiency. <5, Le $4) 
Fig. 3 is the standard pattern board we recom- . ° 
i mend for the molding machine. This board is made Flask Pin Board Pin 
t almost indestructible by the reinforced ends, which 
are made of good iron and machined to the proper 
Fig. 4—Details of the Pins Used 


size. This iron end acts as pin plate and supports 
the heavy flasks that are placed on the board, thus 


: cs ae ae ae Fig. 3 also shows a pattern board drilled and 
| preventing them from jarring down into the sur- ready for use. The lumber fe these Saneeeaaeel 


be thoroughly dried before using. A very good 
plan is to boil the lumber in a tank of paraffin, 





which prevents the wood from absorbing dampness 
: from the sand. Where a specialty is being made 
day after day the boards and flasks should of course 
be made to fit the work more completely than the 
i equipment described above, but we are now con- 
; sidering the jobbing foundry problem only. 


As an illustration of the use of the standard 
flask Fig. 5 shows a cross-section and plan of two 
fire pots mounted on a board ready for molding 
the drag part of the mold in the standard flask 
shown in Fig. 1. While this is not the most econom- 
ical method of making these castings, the small num- 
ber required did not justify the making of flasks 
that would allow the pattern to be molded the other 
way up which would do away with the necessity of 
Fig. 3—The Standard Pattern Board Recommended for the lifting plates. But because the most could not be 

Molding Machine, Drilled and Ready for Use realized out of the use of the molding machine on 
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\ Cross-Section and Plan of Two Fire Pots Mounted 
rd Ready to Mold the Drag Part of the Mold Shown 
in Fig. 1 





the job, we could see no reason why we should allow 
the job to be made by hand when at least 40 per 


ent could be saved in the productive labor with 
this crude method without special flasks. The drag 
patterns are mounted by securing two stools to the 
pattern board properly lined up with center lines. 
The outer edge of the stools fits the inside of the fire 
pot patterns snugly, which holds them in place while 
the drag is being jolted. 

Fig. 6 is the plan and cross-section of the cope 
board for the same job. The same patterns are 
used, only in this case the inside portion of the pat- 
tern is exposed to the sand and the patterns are 
held to the center lines by the false frame or board. 
In order to use the standard flask with the straight 
bars this deep lift must be taken care of by the use 
\f an arbor which is dropped into the patterns. When 
the cope is rammed, to avoid the danger of a poor 
lift, the flask and board is lifted and rolled over and 
the patterns drawn off of the cope by hand. This 
plan can be adopted in many cases where it is not 

ilvisable to make flasks or alter old ones for a job. 


WHEN A SMALL NUMBER OF CASTINGS ARE WANTED 


There are many cases where one is not justified 
n fitting a pattern to the mold board on account 
of the small number of castings 


; . 7 
required, or because the job is = 30 
wanted at once and time cannot — 





be allowed for mounting. In such 
ises a very good plan to keep the 
work on the molding machine is as 
follows: Lay the pattern for the 
drag on a smooth board, put on the 
drag part of the flask, fill the flask 
with sand and place it on the ma- 
hine and ram. Lift the rammed 


drag mold off of the machine and *"* *ypjqcq°ttl® 


Molded on a Machine 
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Fig. 6 The Plan and Cross-Section of the Cope 
Job Shown by Fig 


roll it over. Place the cope part of the pattern in its 
proper place on the pattern that is rammed in the 
drag. Place the cope on the drag and wedge the cope 
pattern snugly between the cope bars. This is done 
by forcing several wedges between the top of the 
cope pattern and the bottom edge of the bars. Next 
put two or more wood screws into the cope pattern, 
allowing the loop end of the screws to extend above 
the top of the cope. Place a bar through each loop 
and wedge the same by putting a wedge between the 
ends of the bar and the top of the cope. Now the 
pattern is correctly located in the cope and secured 
so it will not move. It should be picked up, placed 
on the machine and rammed, lifted off the wood 
screw, removed, and the pattern drawn out. The 
wedges used between the bars and the cope pat- 
tern will leave a cavity that must be filled and made 
to conform to the shape of the rest of the mold. 
This plan, when applied to large jobs, is worth 
considerable although it is not the best practice and 
should be resorted to only when the patterns for 
various reasons cannot be fitted to a board. There 
are a large number of flat backs that can always 
be made on the machine and the successful foundry- 
man is always on the lookout for 
a them. When a large flask is used 
a (and it should be used whenever 
possible) a number of different pat- 
terns can be rammed in one flask. 


zt RAMMING THE COPE BY HAND 


There are many cases where a 
good flask cannot be secured and 
the cope must be rammed by 
hand. In such circumstances the 


Casting to Be man in charge of the shop should 





-Molding the Kettle of Fig. 7 on a Molding Machine. 


The Drag Mold Is Shown at the Left and the Cope Is Repre- 


sented by the Center Drawing, and the Finished Mold, Ready to Pour, by the Drawing at the Right 
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have the large drag rammed and delivered to some 
molder’s floor for completion. With tact and good 
judgment he can deliver these jobs to the men at 
such a time as to allow him time to complete the 
work before the metal is ready. The writer 
has in mind a foundryman who was getting five 
molds per days from one molder. He decided to 
ram the drags for the molders on the machine. As 
the drag was the largest part of the mold repre- 
senting at least three-fourths of the job, he ex- 
pected to gain considerable by having the molders 
ram the copes only. But he complained later that 
they only completed the five molds per day, even 
after he had rammed the drag for them. This is 
an instance where the man behind the machine 
counts. The fact that this foundryman was not 
able to get any benefit from the part of the work 
he did on the machine does not in any way prove 
that the machine was not a decided success, but 
rather the system of handling it was at fault. 


SPECIAL FLASKS AND PATTERNS FOR 
SPECIAL JOBS 

The kettle casting, Fig. 7, is 
subjected to steam pressure. When 
molded and cast after the cheap- 
est.and most simple method (bot- 
tom up) a great deal of trouble is 
experienced from leaks in the 
bottom when the castings are 
tested, or later while in service. 
To avoid this trouble it is nec- J 
essary to cast the molds with the 





































AGE July 1, 


out. This completes the drag part of this 

To produce the cope part of the mold, a 
pattern that will form the inside of the ketti 
is used. This pattern is ribbed on the o 
to make it strong enough to stand the jolti 
the machine, Fig. 8. The open end of this p: 
is provided with a flange which is a part of the 
casting that forms the pattern. This flange 
same diameter as the outside of the metal cop 
is used for the same purpose. The pattern ri 
used in making the drag mold. 

The operations are as follows: Place the re. 
quired quantity of facing sand in the bottom oj 
the pattern next to the arbor which rests upop 
supports that will hold it at least one-half inch 
above the pattern. Fill the pattern with sand, place 
the pattern on machine and start jarring while the 
cope part of the flask is being hooked up. Place 
the cope on the pattern, fill with sand and ram. 
Butt off the rammed cope with an air rammer. 
screw up arbor to straps g. Vent 
well, pick up the flask and pattern 
by trunions, roll over and draw 
the pattern. The plan of rolling 
over avoids all trouble experienced 
in poor lifts and reduces the work 
of securing 50 per cent. A cross 
section of this mold, completed 
and ready to pour, is shown in 
Fig. 8. While not the quickest 
way to make this casting, it is the 
quickest way to make it perfect. 


bottom of the kettle down. This ANOTHER SPECIAL JOB 

appears a difficult molding ma- Fig. 9 is a casting that can be 
chine problem unless a_ special successfully molded in just the 
rigging is provided as described La 24 | opposite manner with the follow- 


here. To make the drag part of 
the mold, refer to Fig. 8, which is 
a cross-section of the drag mold 
rammed. 

The special feature in this 
case consists of a flat metal ring = 


a machined on both sides, with ,,, 


the kettle pattern b secured to it. Molded it the Op 


The ring a is the same diameter 





Fig. 10 
Left While the 


as the outside of the flask which provides a support 
for the same, pin holes for the flask pins and pro- 
duces a perfect joint on the mold. With the drag 
pattern arranged in this manner it becomes a washer 
board proposition to ram this part of the mold. 
The operations are as follows: The flask is 
placed upon the ring a and filled with sand, placed 
upon the machine and jolted; when rammed hard 
enough the excess sand on the flask is struck off 
and a bed for the bottom plate provided. Instead 
of rubbing the board down to insure a uniform 
bearing the better way is to place the bottom plate 
on the bed of sand and allow the machine to jolt 
it down solid. After the mold is clamped it is lifted 
by the trunions c, rolled over and the pattern drawn 





Molding the Casting Shown in Fig. 9 on a Molding Machine The Drage is Show: 
Finished Mold is Rep 


























ing rigging: In Fig. 10 the drag 
part of the mold rammed is shown. 
Note the combination of pattern 
and pattern plate. This pattern 
is filled with sand, placed on the 
~ machine, jolted, taken to the 
pouring floor, rolled over, clamps 
taken off, pattern drawn and is 
ready for another similar opera- 


t the Center and the Cope on the 
esented |} the Drawing at the Right 


tion. The drag is simply a core box that does not 
require any rodding or venting. The cope part of 
this mold is also shown rammed, the same method 
of mounting the pattern having been resorted to. 
The flask is filled and rammed in the same manner, 
rolled over and drawn out of the cope. In some 
instances the cope is lifted direct from the pattern 
to the drag mold. A cross section of this mold com- 
plete, ready for pouring, is also shown. 

There is an unlimited number of stunts that 
can be used to secure 100 per cent efficiency from 
a molding machine in the jobbing foundry and on 
standard work, but we believe that the most im- 
portant item is to keep the machine working at al! 
times. 





| ecarburization in Heat-Treated Steels 


Its Determination by the Microscope Instead 
of by Chemical Analysis in Carbon Steels— 
Importance of Knowing the Extent and Causes 


heat-treated steel parts are ground two 

are accomplished: The part is reduced to 
the shed size, and a suitable finish is given to 
the surface. When parts are to be subjected to slid- 
ng rolling contact and their ability to resist 
we s a desideratum, a third object should be 
plished by the grinding process. This is the 

al of any decarburized surface envelope or 
which has been occasioned by the heat treat- 

t, or any prior process in the manufacture of 
Under ideal conditions for heat treat- 
this deecarburization could be reduced to a 
um; but in many commercial hardening oper- 


the teel. 








ocation of Sections of Which Photomicrographs 
Were Taken 


ations it is more or less present and is quite fre- 
quently ignored. To ascertain to what extent it 
takes place was the object of the investigation de- 
scribed in this paper. 
The microscope was chosen as the most satisfac- 
means of investigation, for the chemical analy- 
of suecessive layers involves a very laborious 
ind painstaking preparation of the samples. It 
gives, to be sure, a closer approach to the absolute 
carbon content than can be obtained by the micro- 
ope, but this is not a serious drawback, as the 
relative amount of decarburization is all the in- 
formation generally desired. 


NORMALIZING THE STEEL 


In order, however, to examine micrographically 
arbon content of a steel, it is necessary to 
submit the steel to a thermal treatment that will 
mpart a structure in which the carbon-bearing por- 
n or pearlite can be readily resolved from the 
ther constituents. This necessitates heating the 
specimen to well above its critical range, followed 
slow cooling, to obliterate the structure pro- 
iced by any previous treatment, and to give the 
favorable conditions for the complete precipi- 
nm of the pearlite. Unfortunately, this process 
heating to about 1000 deg. C. is in itself con- 
ve to surface decarburization, and we cannot 
absolutely certain whether our conclusions are 
ed upon the condition of the steel as regards 
‘bon content before or after the normalizing 
treatment. In other words, we are producing pos- 
the very condition for which we are search- 

It is, of course, customary to pack the speci- 
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m a paper presented at the eighteenth annual meeting 
American Society for Testing Materials at Atlantic 
une 22 to 26, 1915. The author is metallurgist for the 

t Roller Bearing Company, Newark, N. J 
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men in some suitable material to prevent this effect, 
and while this may answer the purpose satisfac- 
torily enough where the extreme surface is not 
under investigation, it will not do for the purpose 
under discussion, for the reason that the slightest 
access of gas included or generated in the packing 
material may produce an undesired effect. 

In order to entirely eliminate this condition and 
to be certain that any decarburization noted had 
occurred in the heat-treatment or some previous 
treatment and not in the normalizing, all specimens 
were normalized in an atmosphere of nitrogen gas. 
This was readily accomplished by placing the speci- 
men in a small gas-tight refractory tube, through 
which a stream of nitrogen passed from a tank of 
the compressed gas. This tube was inserted in a 
small Haraeus tube furnace to heat the specimen 
to the desired temperature. 

The procedure adopted consisted in first prepar- 
ing a photomicrograph of a cross-section of the 
specimen to make a preliminary survey under a 
medium low power. From a study of the photo- 
micrograph of this cross-section an idea was ob- 
tained of the depth of the decarburized zone. As 
the transition from the zone of minimum to that 
of maximum carbon content was very rapid in the 
cross-sectional view, additional longitudinal sections 
were prepared at such depths below the surface as 
the cross-section photomicrograph suggested would 
be of value. From these longitudinal views which 
traversed zones of fairly constant carbon content 
an estimate of the degree of decarburization could 
be obtained. 


Fig. 1 shows the location of the sections of which 
Figs. 2 to 6, inclusive, are photomicrographs. Fig. 2 
is a photomicrograph showing a cross-section of the 
steel including the extreme edge of the specimen. Its 
location is abed, Fig. 1. The scale across the center of 
Fig. 2 shows that decarburization extends to a depth of 





Fig. 2—Photomicrograph of Section abcd of 
Fig. 1 


about 0.015 in. About 0.020 in. below the surface the 
normal carbon content is undisturbed and hénce from 
this an opinion of the degree of decarburization can be 
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formed, although this decarburization is much better 
shown in the longitudinal views to follow. 

Fig. 3 is a photomicrograph of a longitudinal section 
0.003 in. below the surface. It was taken on the plane 
located by efg, Fig. 1, and shows that the degree of de- 
carburization at this depth was very marked. This 
evidence is in accord with the cross-sectional view just 
observed above. Sorbitic pearlite occupies only about 
25 per cent of the total surface. 

Fig. 4 shows a longitudinal section 0.007 in. below 
the surface on the plane hmn, Fig. 1. It does not show 
such marked decarburization, sorbitic pearlite occupy- 
ing about 45 per cent of the total surface. 

Fig. 5 shows a longitudinal section 0.013 in. below 
the surface on the plane located by opr, Fig. 1. It ex 
hibits still less the effects of decarburization, sorbiti 
pearlite occupying about 70 per cent of the total sur 
face. 

Fig. 6 shows a longitudinal section 0.023 in. below 
the surface. It is on the plane located by stu, Fig. 1, 
is well within the unaffected zone and is representative 


of the normal carbon content of the piece. Sorbitic 
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upon above. If, on the other hand, we assum 
80 per cent of sorbitic pearlite corresponds i1 
particular case to 0.45 per cent carbon, we h 
more consistent factor to work by, and hen 
deduce the following: 

Fig. 3, representing the maximum carbon cont 
zone A, Fig. 1, shows 25 per cent sorbitic pear 
0.14 per cent carbon; 

Fig. 4, representing the maximum carbon cont 
zone B, shows 45 per cent sorbitic pearlite, equi 
to 0.25 per cent carbon; 

Fig. 5, representing the maximum carbon cont 
rone C. shows 70 per cent sorbitic pearlite, equi 
to 0.39 per cent carbon. 


If. on the other hand, we desire to ascertain 
the relative degree of decarburization in each 
as compared with the original content, we need n 
recourse whatever to chemical analysis. Inasmuc} 
as Fig. 6, which represents the zone unaffected 
decarburization, contains 80 per cent sorbitic pear'- 





Fig. 3—0.003 In 3elow Sur Fig. 4 0.007 Ir Below Sur 
face. Sorbitic Pearlite, 25 per 
Cent Cent 


Fig 1.013 In. Below Sur- Fig. 6—0.023 In. Below Su 
face. Sorbitic Pearlite, 70 per face. Sorbitic Pearlite, 80 per 
Cent Cent 





Fig. 7 (Left) Small Hot-Rolled Section as Furnished by Mill, 


Heated to 790 Deg. C. for 3 Hrs. and Quenched in Oil Two 
Edges Facing Each Other, Magnified 69 Dia Fig. 9 (Right) 
Quenched in Oil 


pearlite occupies about 80 per cent of the total surface 
ESTIMATING THE DECARBURIZATION 


We are now in a position to form an estimate 
of both the extent and the degree of the decarburiza- 
tion. In estimating the amount of carbon micro- 
graphically, care should be exercised to determine 
exactly upon what micro-constituent the determina- 
tion is based. If the experimenter’s normalizing 
treatment does not result in pearlite of eutectoid 
carbon content a factor should be determined for 
each type of steel handled, and for the particular 
normalizing treatment; otherwise, determinations 
will often be wide of the mark. This is due to the 
fact that different rates of cooling in the normal- 
izing treatment result in different phases of pearl- 
ite, including sorbite itself. After a factor has once 
been obtained by chemical check no repetitions need 
be made. 

The specimen under discussion showed about 80 
per cent of sorbitic-pearlitic areas in Fig. 6. If we 
consider them as pearlite containing 0.85 per cent 
carbon, this view would depict a spot of 0.80 * 0.85, 
or 0.68 per cent carbon. Chemical analysis gave 
0.45 per cent. This illustrates the point dwelt 


Magnified 77 Dia Fig. &§ (Center)—-Same Steel as Fig 
Portions of the Specimen Are Shown with Decarburized 

Same Steel as Fig. 7, Heated to 790 Deg. C. for 9 Hrs. and 
Magnified 77 D 


ite, zones A, B and C, containing 25, 45 and 70 
per cent sorbitic pearlite respectively, have lost by 
decarburization about 69, 44 and 12.5 per cent re- 
spectively of their original carbon content. 

From an estimate of this nature, the metal- 
lurgist can ascertain just how much should be 
ground from the piece to satisfy his particular re- 
quirements. In the case of the piece just examined 
it is manifestly evident that at least 0.015 in. must 
be removed from the surface to entirely remove all 
traces of decarburization. It is obvious that this 
piece has not been properly manipulated either in 
the heat treatment or the mill. 


CAUSE DUE TO MILL OR HEAT TREATMENT 


This conclusion gives rise to the question as to 
whether the cause lies with the mill or the heat 
treatment, or possibly a combination of both. This 
can, of course, be readily determined by a micro- 
graphic examination before any heat treatment has 
been attempted. Results will no doubt differ con- 
siderably for different types and sections of stee 


finished by different processes and made for divers* 
purposes. 





Fig. 7 shows a cross-section of a small hot- 





tion as furnished by the mill. With the 

of normalizing, it has been given no fur- 
tment. It shows evidences of decarburiza- 

. depth of about 0.010 in. Fig. 8 shows 

f the same steel. All the zone decarburized 
mill was removed and the piece was then 
ited according to the practice in vogue for 
ular application. This consisted of heat- 
about 790 deg. C. for 20 min. and then 
ng in oil. In this case, however, the time in 
nace was purposely prolonged to a period 
to accentuate any decarburizing effects. 

be noted that the decarburized zone is not 
005 in. and hence less than that produced 
mill. Another piece of this same stock simi- 
repared but kept in the furnace 9 hr. is 
in Fig. 9. Here it will be observed that the 
irization is about as deep as that produced 
e mill. We therefore note that in this par- 
ar instance the mill was the most potent factor 
\using decarburization, as that caused by heat 


treatment was not very marked, except where the 
luration of the time in the furnace was abnormally 
longed. 


In conclusion, it may be stated that surface de- 
arburization frequently exists in heat-treated steel 
narts, due either to the mill practice or to the heat 
treatment itself. From whatever cause, it should 
be investigated by the metallurgist and its extent 
ascertained. The microscope is undoubtedly the 
most efficient means of accomplishing this purpose 
in hypo-eutectoid steels. When the exact cause and 
extent have been determined, means may be pro- 
vided for correcting it—at least to a certain extent. 
In the grinding operation, however, there some- 
times lies the opportunity of entirely removing its 
deleterious effects by a judicious determination of 
the grinding limits, and in this the metallurgist 
should play a more conspicuous part than he has in 
the past. 


New Upright Surface Grinding Machine 


For grinding flat surfaces on a large variety of 
work that can be laid on the face of the wheel or 
held in place by hand, the Bridgeport Safety Emery 
Wheel Company, Bridgeport, Conn., has developed 
a vertical spindle grinding machine. A special type 
of chuck is used to mount the wheel and a steel 
cross bar is bolted across the top of the work table. 
This bar has a place for fastening the attachment 
ised for truing the wheel and is also relied upon 
to serve as a stop to prevent large work from turn- 
ing with the wheel. 

The wheel, which is 30 in. in diameter with a 
depth of 8 in., is surrounded by a work table meas- 
iring 42!. in. across. This table serves as a place 
ipon which to rest work that is being ground. The 

dy of the chuck holding the wheel is a solid steel 
isting which is made thicker near the front edge 
where the majority of the strain comes. The inside 
the chuck is tapered and there is a series of 

n independent jaws, the number of which varies 

th the diameter of the chuck, that fit down on the 
emery wheel and hold it in place. A screw in the 
hack of the chuck body casting is used to move the 
ws in or out as desired, and side guides with a 
dovetail bevel face riveted on the inside of the chuck 
‘re relied upon to maintain the jaws in the proper 
tion at all times. On the inside of the body 
ting a long hub is fastened to the spindle with 

pline, an arrangement which tends to provide a 

ng bearing surface, keep the parts in alignment 
nd eliminate slippage. A back plate screws over 
utside of the hub, which is threaded and forms 
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An Upright Grinding Machine for Producing Flat Surfaces 
on Work That Can Be Either Held } Hand or Laid on the 
Face of the Wheel The wheel truing attachment is showr 
in place and the door in the base s ope t ; ‘ 


the di 


a back that follows the ring wheel as it is worn 
away, taking the load or end thrust of the work 
against the grinding wheel. A light weight octa- 
gon nut which screws on the end of the spindle 
against the hub of the chuck keeps the latter in 
position. 

The upper bearing of the chuck on the spindle 
has a taper bronze bushing and lock nuts to com- 
pensate for wear while the lower bearing is equipped 
with a radial and ball thrust bearing. As the wheel 
wears away it is raised by releasing the jaws and 
turning the back plate with a long handled wrench. 
A large pin or bolt on the side of the base that slides 
into a hole on the under side of the chuck serves to 
lock the spindle while this adjustment is being 
made. 

The machine is driven from a countershaft 
through a belt connection to the tight and loose pul- 
leys on the machine. From the driving pulley of 
the machine the power is transmitted through the 
horizontal shaft to a fiber bevel gear which meshes 
with one on the vertical shaft and causes the wheel 
to revolve. The arrangement of the driving gears 
is brought out in the accompanying illustration. 

Across the top of the work table a steel cross bar 
measuring 114 x 3 in. is bolted to which a slide rest 
is attached for truing the wheel. This cross bar 
also forms a stop for large work placed on the table 
to go up against and prevents it from turning with 
the wheel. This feature is also shown in the accom- 
panying illustration. 

The top of the table is 371+ in. from the floor. 
The machine occupies a floor space of 40 x 65 in. 
and weighs approximately 3550 lb. when crated for 
domestic shipment. 


The Pacific Hardware & Steel Company, San Fran- 
cisco, Cal., has undergone a reorganization. W. T. 
Smith has been elected president, and A. L. Scott and 
H. J. Morton have retired from the board of directors. 
Banks holding about 85 per cent of the company’s in- 
debtedness have agreed to give an extension of six 
months, which will enable the company to work out its 
affairs without impairment to its credit. It is stated 
that the accounts show an apparent surplus of $700,000 
in asests over liabilities. The capital stock of the com- 
pany is $5,000,000, of which $3,000,000 is 7 per cent 
cumulative and $2,000,000 is common stock. Of the pre- 
ferred, $2,171,100, and of the common $1,732,250 are 
outstanding. 
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Testing the Hardness of Iron Castings 


Its Relation to the Strength and Properties of 
Gray-Iron and Chilled Castings—A New Method of 
Determining Hardness by the Ball Impression Test 


BY G. S. EVANS* 


In the last few years considerable progress has some methods, while in others toughness oy ro. 
been made in developing various types of testing sistance to cutting tools is determined. Of the 
machines for determining the physical properties many methods several have lately come into use op 
of iron and steel with a view to improving their account of the possibility of their commercia! ap. 
strength and other physical properties. This is a_ plication. One of these used extensively is that 
natural result of the engineer’s cry for a stronger devised by Brinell. It is dependent upon the re. 
and better material with which to construct higher sistance offered by the sample to indentation, 


sky-scrapers, lighter automobiles, more _ reliable The important features of the ball impression 
flying machines and the many other engineering method of testing hardness are its rapidity, sim- 
developments of the present age. plicity of manipulation, accuracy of the results 


Among the more important physical tests to obtained and the possibility of determining the 
which iron and steel are submitted there is one hardness of an object without injury to the sam- 
which, until recently, has received comparatively ple. This feature is made use of by many con- 
little commercial application. This is the hardness sumers of rolled steel and is extensively used by 
test. Investigators have found that there exists a automobile builders in testing the frames, axles and 
very close, if not definite, relation 
between the hardness and _ ulti- 
mate tensile strength of iron and 
steel. With ordinary carbon steel 
it is possible, when knowing the 
hardness, to approximate the ten- 
sile strength to within 2!. per 
cent. of its tested value. 

One of the oldest methods of 
determining hardness is to ascer- 
tain the resistance to scratching. 
Other methods measure compres- 
sive hardness by determining the 
resistance offered to indentation 
by another body. A measurement 
of elasticity is made use of in 








*Foundry superintendent Lenoir Car Figs. 3 and 4—Photomicrographs of Gray-Iron Castings, Magnified 100 Diameters 
Works, Lenoir City, Tenn Etched with Picric Acid Hardness Numeral of Fig. 3 (Left) is 185; of Fig. 4 
(Right), 128 


Table 1.—Showing the relation between hardness and the strength of chilled carwheels Table 2.—Showing the relation between hardness and the soil-shedding qualities of chilled 
. ia dence daiiadeeoscticiac moldboards 
M. C. B. DROP TEST M.C.B. THERMAL TEST . 
Hardness Hardness NUMBER OF BLOWS MINUTES TO CRACK . eae = Sheddi liti 
Ss le f of Hample surtace of moldboar Shedding quauties 
or. sage surface Through l 512 Shedded soil exceptionally well 
plate of chill lo erack To break In plate tread - a ~ — = ee well 
Min. Sec. Min. Se > 66 Shedded soil poorly 
1 125 444 53 101 4 418 Shedded soil very poorly 
2 140 $1 79 
3 176 472 15 31 
‘ 196 513 6 i sents eke other important parts of an automobile prior to 
199 o 88 1 «17 assembling. 
7 7 No crack at 5 mu . 
; aol ce dene ak cle Manufacturers and users of rolled steel and 


steel products were quick to see the value of this 
method of testing, so that today 
the hardness test is being made 
use of in a great number of plants 
in controlling the quality of their 
output. Although the hardness 
test is of equal, if not greater, 
value to producers of chilled, mal- 
leable and gray iron castings, it 
is seldom used in this connection. 

Tables 1, 2, 3 and 4 show a 
few examples of the relation be- 
tween hardness, strength and 
other properties of chilled car- 
wheels, chilled moldboards, light 
gray-iron castings and gray-iron 
test bars. These are _ isolated 
cases selected from among the few 





Figs. 1 and 2—Photomicrographs of Chilled Moldboards, Magnified 500 Diam- tests that I have been able to 
eters, Etched with Picric Acid Hardness Numeral of Fig. 1 (Left) is 512: of . . 
Fig. 2 (Right), 466 make, and are given not as con- 
8 








vidence but serve to demonstrate in a 
ay the possibility of the value of hardness 
studying the properties of cast iron. 
hardness of an iron is dependent upon its 
then, knowing the hardness we should 
to judge as to the structure and, vice versa, 
the structure we can estimate the hardness. 
lation between hardness 
microstructure of an iron 
rated by Figs. 1, 2, 3 and 
1 and 2 show the struc- 
samples 1 and 3 of Table 
of 500 magnifications, 
with picric acid. These 
th hyper-eutectoid irons, in 
the light area of the photo- 
represents cementite and 
rk area pearlite. It will be 
d that the percentage of 
tite is greater and more 
distributed in Fig. 1; this 
rder than pearilte and ac- 
for the greater hardness 
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perspective view of the attachment applied to a 
Tinius-Olsen 10,000-lb. capacity transverse testing 
machine. 

To make the test with a universal machine it is 
arranged as for a compression test; with a trans- 
verse machine the sample being investigated is 
placed upon a transverse support and the pulling 





8 
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Fig. 5 (Left) Shows a Sectional View of the Attachment Designed Es 
qs > Use with a Riehle 100,000-Lb. Testing Machine Fie 6 (Right) is a Perspect 
ample. View of the Attachment Applied to a Tinius-Olsen 10,000-lb. Transverse Test 
es. 3 and 4 show the struc- Machine 


f samples 5 and 6 of Table 
ich at 100 magnifications, 
hed with picric acid. These 
ire hypo-eutectoid irons and dif- 
fer from Figs. 1 and 2 in that the 
light area represents ferrite; the 
dark gray, pearlite, and the very 
dark, graphite. The dull grayish 
irregular area occurring in Fig. 
{ is probably  steadite. The 
higher percentage of  pearlite, 
which is harder than either fer- 
rite or graphite, accounts for the 
greater hardness of sample No. 
3 over No. 4. 
The foregoing would indicate 
rather definite relation between 





° Fig. 7—Enlarged Photograph of the Fig Enlarged Photogray 
hardness and microstructure, and Impression Witte on iatiabe No. 1 of Impressior "Made on Sam] w 
: Table 3 . ifie< ‘ ’ é ‘S i a Ta ] i lect ‘ 1) i? ete 
ce it is generally recognized **°* * Snenied 2 Dawes 2 Magnined 


the property of an iron is 

lent upon its microstructure, it is evident 

this method of testing is invaluable in 

ing and controlling the properties of cast 
ons for different purposes, and it is of special! 
ie in controlling chilled-iron mixtures such as 

points, moldboards, carwheels, chilled rolls, 


There are several different makes of special ma- 
es for making the ball impression test, but in 
absence of these it can be made with considera- 
‘accuracy on an ordinary universal tension-com- 
ession or a transverse testing machine, capable 
exerting and accurately measuring the required 
‘sure, by using special attachments made adapt- 
to the particular machine. Two different types 
such attachments are illustrated in Figs. 5 and 
Fig. 5 shows a sectional view of the attachment 
ened especially for use with a Riehle 100,000-lb. 
city universal testing machine, and Fig. 6 a 


elation between hardness and the strength machineability of light 
gray-tron castings 


Relative drilling time 
through 44-inch see- 


iness tion with a ¢onstant Comparative strength 


i section pressure or brittleness 
Min. See. 
202 4 41 Comparatively strong, but very brittle 
215 4 53 Comparatively strong, but very brittle 
143 2 2 Strong and more ductile 
156 2 7 
185 Showed good strength 


Showed good strength 


head, to which the attachment is fastened, is ar 
ranged midway between the two supports, as illus 
trated by Fig. 6. In making the compression the 
ball is first brought into contact with the plane sur 
face of the specimen, the weight on the beam 

next set to the required load and the pressure grad 
ually applied until the beam floats, the time noted 
and sufficient additional pressure applied, if neces- 
sary, to keep the beam floating for 15 seconds, 
after which the load is removed and the diameter 
of the spherical indentation measured in millime- 
ters. It is best to make two or more impressions 
on each sample and take the average of the final 
result, otherwise local irregularities in the speci- 
men and probable variations applying the pressure 
may sometimes give erroneous results. However, 
if the test is carefully carried out in all its stages 
the results will each be found fairly representative 
of the sample. Further, tests made in this way 
will be found to check very closely with tests made 


Table 4.—Sh he re between hardness and the t ‘ 
14 d test bars 
Breaking load wit} Defler tior 
Sample Hardness Kind of iron $12 in. between sup- OHOdts inches 
ports 
I 137 Carwhee! 3,300 0 17% 
2 205 Carwheel 4.150 0.122 
3 196 bem)-stee 4,205 0.173 
4 217 Semi-stee! 4,430 0.162 
5 116 Machinery 2,470 0.139 
6 153 Machinery 3, 240 0. 185 


re 
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on the more expensive Swedish machines designed 
especially for this method of hardness testing. 

In order to obtain correct comparative results 
it is necessary that uniform conditions be main- 
tained. A standard set of conditions should be 
established for each general class of materials such 
as chilled cast iron, ordinary gray cast iron, struc- 
tural steel and non-ferrous metals. A 10 millimeter 
ball with a load of 5000 kilograms (11,023 lb.) is 
recommended for testing chilled iron; 3000 kilo- 
grams (6614 lb.) for gray iron and steel, in each 
case subjecting the sample to the pressure for 15 
seconds; and a load of 500 kilograms (3307 lb.) for 
testing non-ferrous metals, subjecting the sample 
to the pressure for 30 seconds. 

Figs. 7 and 8 are enlarged photographs of the 
impressions made by a 10 millimeter ball under a 
load of 3000 kg. on samples 1 and 3 of Table 3; 
these are magnified 9 diameters from original diam- 
eters of 4.25 and 5 millimeters and show the rela- 
tive size of the impressions for the hardness 
numerals 202 and 143 respectively, when tested with 
a 10 mm. ball under a load of 3000 kilograms. The 
hardness numerals are inversely proportional to the 
size of the impressions, i.e., the smaller the diameter 
of the impression, the greater the hardness number, 
and, vice versa, the larger the diameter, the smaller 
the number; or, in other words, the hardness num- 
ber varies in direct ratio to the hardness of the 
material, i.e., the greater the hardness number, the 
greater the hardness itself. 

The hardness number is found by dividing the 
load by the area of the impression. This may be 
accomplished by use of the following formula: 


Har 


P is the load, D the diameter of the ball and d the 
diameter of the impression. With the aid of the 
Brinell table of hardness it is only necessary to 
measure the diameter of the ball impression and 
find the hardness number corresponding to the 
diameter. 

The writer, realizing the importance of the 
hardness test in studying the values of different 
carwheel mixtures, and the effect of annealing on 
the strength and wearing qualities of the chill, etc., 
and being unable to obtain appropriations with 
which to buy the expensive Brinell hardness test- 
ing machine, devised the attachment shown in Figs. 
5 and 6, for use with the ordinary transverse test- 
ing machine at hand. This has been in constant 
use for about two vears and has proved itself of 
great value both in the wheel and gray-iron foundry. 

It is also used in testing the structural steel used 
in the car department, and is indispensable in tem- 
pering tool steels, such as pneumatic rivet headers, 
dies and other tools subject to heavy duty. 

The hardness testing attachments here described 
are protected by United States letters patent, No. 
1,120,461. 


Eddystone, Pa., which is the location of a branch 
plant of the Baldwin Locomotive Works, is attaining 
prominence as an industrial community through the 
enlarged operatons of that company, the Tindel-Morris 
Company and other manufacturing establishments in 
the vicinity. Local real estate men and. builders were 
recently called together by a representative of the 
Baldwin Works and advised that 2000 new houses 
would shortly be needed to supply the great increase 
being made in working forces. The Tindel-Morris 
Company has increased its plant 100 per cent in the 
past year. It recently placed in operation a new de 
partment for the manufacture of high pressure seam 
less gas tanks. 


Improved Industrial Type Oil Swi. 4 


The General Electric Company, Schen 
N. Y., has developed an oil switch for use n- 
dustrial establishments to control and prot« n- 
duction motors |» ¢, 
2500 volts ana 300 
amp. Two ‘ms 
are made, on 
simply starting and 
stopping the motor. 
while the other, 
which is known a 
the automatic type, 
will operate to cut 
the current off from 
the motor should 
an overload greater 
than that for which 
the overload trip is 
set occur. Any ver- 
tical flat surface. 





\ ) Swit witl Self Con- 
; former ie. tow see ae ee & 
votage eee ee ae, en, rr es 
st nts mount the switch, or 


if desired it can be 
located on the machine driven by the motor. 

If desired, a low voltage trip can be added to 
both types of switch if that is found desirable at any 
time subsequent to their installation, and a series- 
overload trip can also be added to the non-auto- 
matic switch. The calibrating tubes and dashpots 
used with the time limit overload trip are protected 
from injury by a cast-iron guard which has been 
added to the equipment. Covers arranged for 
mounting a round pattern ammeter can also be fur- 
nished for the switches. 


Booklet on Colored Lenses 


An interesting booklet on colored lenses for in- 
dustrial use has been published by the Julius King 
Optical Company, 10 Maiden Lane, New York City 
It emphasizes strongly the harmful invisible rays 
from brilliant light sources, which rays need to be 
absorbed by the lenses of eye protecting goggles. The 
complete spectrum has been reproduced in colors it 
the booklet and diagrams in that connection have beet 
drawn to show the field of the harmful ultra-violet 
rays and the harmful infra-red rays. These combined 
diagrams show the absorptive powers of different kinds 
of glass for light sources at temperatures around 2000 
deg. Fahr. for example, and at 3500 deg., 4300 deg. and 
6400 deg., and they show also how clear glass, cobalt 
blue glass, red glass, green glass and smoke glass fail 
to intercept to a desirable degree the harmful rays. 
A table is also given of the correct glasses for and 
temperatures corresponding to different processes, such 
as the electric arc welding, oxy-acetylene welding and 
cutting and the protection of the eyes in judging metal 
conditions, as in blast furnace operation, at the open 
hearth furnace, or at the Bessemer converter, soaking 
pits, gas heating furnaces and the like. It is stated 
that over 90 per cent of the colored glass used to-day 
to protect the eyes from glare and violet light is de- 
cidedly injurious. The reproductions of spectra are 
based on researches made by Prof. M. Luckiesh and 
were prepared by Frederick W. King, manager of the 


+. 


safety department of the company. 


The statement in the daily press that work is about 
to be begun on the construction of tin-plate mills 2' 
the sheet plant of the American Sheet & Tin Plate Com- 
pany at Gary, Ind., is at least premature. No appro- 
priation has been made for such new construction, an¢ 
there is no expectation of entering upon it this year, 
though the original plans for the above company’s 
works at Gary contemplated the ultimate building 
tin-plate mills. 

















tary Surface Grinding Machine 


type of 8-in. rotary surface grinding 
has been placed on the market by the 
\rter Machine Company, Worcester, Mass. 
gned particularly for heavy production 
he special features embodied in its con- 
lude an automatic reversing mechanism 
rangement for enabling the chuck spindle 
be disengaged without stopping the wheel 


nstruction of the wheel head has been 
sive with a view to reducing vibration as 
ssible, and this is supplemented by the use 
ble spring idler pulley in connection with 
spindle drive, the function of the pulley 
bsorb all blows, due to inaccuracy of the 
ch might otherwise be transmitted to the 
e. The wheel spindle, which is driven 
belt, is of heat treated chrome nickel steel 
bronze bearings 4!» in. long. A new de- 
friction clutch forms a part of the wheel 
rive. If due to inattention on the part of the 
r the wheel head should strike the water 
clutch will slip, thus preventing damage to 
nine. 
the automatic reversing mechanism for shift- 
he clutch sleeve a spring which is in constant 
effects the throwing of the sleeve in both 
ons. It is pointed out that the quick action 
single spring mechanism makes it possible 
reverse the wheel head within '» in. The revers- 
dogs used in connection with this mechanism 
ire of a peculiar type and operate on an inverted 
rack. Downward pressure on the cap of the dog 
lisengages it from the rack, and when the dog has 
een brought to the desired position the pressure is 
removed and the dog automatically re-engages 
t With this arrangement the operation of the 
is simplified, as’ it is unnecessary to use span- 
r manipulate levers and the inversion of the 
keeps it free from dirt. 
mechanism which operates the magnetic 
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The Automati Reversing Mec} “ for the (Mlntch & 
Showing the teversing Dogs « n Inverted R 


Sp. ge W 


chuck enables the drive for the chuck spindle to be 
disengaged without stopping the grinding wheel 
spindle, and thus permit the wheel to be trued as 
well as facilitating the rapid readjustment of work 
on the chuck. A broad cone-shaped spindle resting 
in a heavy bronze bearing supports the chuck and 
provides an automatic adjustment for taking up 
wear. A taper gib extending the entire length of 
the slide provides for the adjustment of the chuck 
slide. A number of different feeds are provided for 
the chuck spindle and the wheel feeding mechanism, 
the drives being interlocked with a view to main 
taining the same relative feed per revolution of the 
chuck. The cone pulleys on the countershaft di 
ing the chuck are let into the body of the machine, 
an arrangement which it is emphasized permits the 
universal shaft to the spiral gear of the chuck drive 
to operate in the same vertical plane at all time 
The bearing bracket for the chuck spindle can be 
adjusted at an angle to permit dished or conical 
work to be ground, and it is pointed out that the 
use of a special type of drive eliminates vibration 
irrespective of the angle to which the chuck may be 
elevated. 

A water tank and pump provide the necessary 
water for use during the grinding operations, and 
the water pan which houses the chuck has been de- 
signed with a bottom sloping toward the drain. The 
drain itself is inclosed in a pocket or cup, this ar 
rangement being relied upon to break the whirl of 
the water about the inner wall of the pan and con 
centrate the flow upon the drain 

The machine has a capacity of 10 in. on the chuck 
surface and the vertical adjustment is 13 in. When 
the machine is installed the only work that has to 


be done is to connect it to the main line shaft 
The Bethlehem Stee! ompany has been awarded a 
decisior DY the Circuit Court of Appeals reve! ya 


ruling of the United States District Court which held 
that it had infringed on a patent owned by the Firth 
Sterling Steel Company covering the manufacture of 
armor-piercing projectiles 











ee 
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Blowing Engines for the Pennsylvania 
Steel Company 


Some further details have been obtained of the 
large gas-operated blowing engines built for the 
Pennsylvania Steel Company at Steelton, Pa., by the 
Mesta Machine Company. They supplement the ac- 
count given in THE IRON AGE of March 4. Briefly, 
the engines typify the higher piston speeds, the sim- 
plification of valve gearing and the automatic lubri- 
cation which mark the progress in blast furnace 
blowing equipment. 

Each engine consists of two 46-in. gas cylinders 
and one 84-in. blowing cylinder in tandem. The 
elimination of valve gearing has been made possible 
by the use of the Mesta automatic Iversen patent 
plate valve. The position of the blowing cylinder 
back of the gas cylinder allows for using the center 
crank, which was adopted because the bending mo- 
ment on the shaft is reduced to such an extent that 
a shaft of relatively small diameter can be used. 
The company considers it somewhat surprising that 


from the furnace to slow down the engine, a s\ 
thrown in at the control stand, changes the te 
of the spring in the governor column and th 
duces the speed. As soon as the desired sp: 
obtained the switch is pulled out. The speed- 
ing device, which is operated by motor drive, j . 
vided with limit switches to make it impossible fo, 
the engineer to exceed the speed change limit 

the designer of the engine. 

The exhaust vaives are not water cooled. 
valve seat is cooled and the valve itself, it is found. 
can convey enough heat to the valve seat to protect 
itself. Theoretical calculations and actual measur 
ments show that the gases passing the ex 
valves are never hotter than 1100 to 1150 deg. Fahr. 
unless combustion is sluggish during the explosion 
stroke and continues up to the time when the gases 
pass through the valve into the exhaust. 

The oiling system consists of two individual] 
filters, one for each engine, the filters being placed 
as one unit with one large clean oil receiver. The 
oil from this receiver is pumped into the systen 





Two Mesta Single Tandem Ce 


American engineers should have held so long to the 
side crank construction in gas engines, when a ver) 
simple calculation shows the advantages of the cen 
ter crank for heavy stresses. 

The Mesta engine follows the recent tendency in 
gas blowing practice to make blowing engines of the 
single tandem design rather than to build twin 
engines. The cylinders are in halves of fairly soft 
close-grained air-furnace cast iron. It is held that 
by the use of this grade of iron there is less chance 
for fire cracks than with iron of a harder grade. To 
obtain a good wearing surface the cylinders are 
lined with a hard close-grained iron bushing extend- 
ing over the entire stroke of the piston. 

The engine at the Pennsylvania Steel plant can 
be started and put on the furnace in less than 1 min. 
This rapidity of handling is made possible, it is 
emphasized, by the concentration of all the operating 
levers and hand wheels on one operating stand. One 
of the illustrations shows the switchboard and the 
control hand wheels. When the signal is received 


es at Steelt Plant of Pennsylvania Steel Companys 


means of a motor-driven triplex pump running at a 
slow speed to prevent churning the oil. The pump 
delivers the oil to the system at a pressure of 
30 lb. per sq. in., and is equipped with an auto- 
matic by-pass which allows the oil to flow back into 
the clean oil compartment whenever the pressure 
exceeds 30 lb. For the purpose of safety there 1s 
placed in the system a duplex pump which is con- 
nected up to the compressed air line, also to the 
steam line, and is automatically controlled by 4 
Foster regulator. The filter unit is made by the 
Richardson-Phenix Company, Milwaukee, and 1s 
capable of handling 800 gal. of oil per hr. 

The crank pin can be supplied with oil from two 
independent sources. Under ordinary conditions oil 
is fed to the pin through the hollow shaft, and the 
supply coming from the gravity system is controlled 
by an extra large sight feed. In case of partial 
clogging of this regular supply, pressure from the 
oil pump can be turned into the pin through a large 
pipe, thereby flooding, cleaning and cooling it. 
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d of each cylinder is provided with three 
the mechanical make and break type. A 
effective device is arranged on the end 
shaft for the purpose of advancing or 
all igniters. The spark coils, as well as 
lamps and switches, are arranged on the 
board immediately in front of the start- 
so that the operator can conveniently 
yperation of the ignition system. Ar- 
is made on the cylinders so that any 
n easily be removed while the engine is in 


linder end contains plain butterfly valves, 
and one for air. The valves are located 

in front of the main inlet valve and are 

tate without coming into contact with any 
irface that might cause friction. Since 
of these valves are very thin, impurities 

s do not collect and make them “sticky.” 
butterfly valves are practically balanced, 
tance to governor control is small, and the 
r acts directly on the valve gear without an 


re is a large receiver on top of each blowing 

This protects the blast line from vibra- 
There are two receivers in series close to the 
one receiver directly on the blowing cylinder 
other a short distance away. The last men- 
acts distributer for the two 


receiver as a 
Nes. 

take care of the condition that the blast pres- 

may at times rise to 50 per cent above its 

il value, the Mesta Machine Company has pro- 

| a combination of a snorting device and auxil- 

clearance. In the bed plate under the blowing 

inder are two Mesta automatic plate valves which 

ordinary operation of the engine are kept open 

hand wheel operated screws. The hand wheels 

be noticed under the blowing cylinder, as indi- 

ited in one of the illustrations. Furthermore, some 

e inlet valves at each end are connected to a 


The Air End of the Blowing Engine Showing 





we 
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piston which is controlled by compressed air. Or 
narily these valves operate just like the other inlet 
but if the small hand lever at the 
outer end of the horizontal diameter of the blowing 
head is turned 90 deg. the above-mentioned 
valves are kept open. Keeping open the valve i: 
the inlet duct allows the air to be moved in and out 


valves, visible 


let 
Inte 


a 


Receiver and R2gulatir 
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‘ by the piston through the open inlet valves so that 
there is no air delivered. This device is made use 
) of in starting or in changing stoves, etc. If the 
: valves in the bed plate under the blowing cylinder 

are closed and the inlet valves are kept open, clear 


ance volume is added. The effect of clearance, as 

. is well known, is to reduce the delivery of air and 
to reduce the mean effective pressure. The redu 
tion of mean effective pressure is made use or if the 
blast pressure rises beyond 22 lb er 
with poor blast furnace gas, or beyond 25 lb. per 
sq. in. with good blast furnace gas. Depe1 
ing upon the amount of pressure rise above tl 
critical pressure, clearance volume is added eithe1 
to one or both ends of the blowing piston. The v 
ume of air delivered maintained by speeding up 


s designed for a maximun 


the engine. The engine 
speed of 85 r.p.m. 
In each blast 


line connection from the 
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A Traveling Mill for Cleaning Sc 


The W. W. Sly Mfg. Company, Clevelan 
has built for the St. Louis Screw Company a 
ing tumbling mill for the cleaning of scray 
of this mill is illustrated in 
photograph and line drawing 
nill is mounted on motor driven trucks whi 
travel of 40 ft. per min., thus 
the mill at any 


general design 


Companying 


the spotting ol point 


he p bench for receiving or the deli. 
cra] has capacity for cleaning 

’ scrap per hr. and is itself motor drive: 
35-hp. motor. It has a diameter of 5 ft. 

2 ft , the shell being rolled from 1!.-in. f 
tec 
The construction of this mill represents 

pecially careful design. The heavy steel sh: 


shape with the horizontal joint op, 





The Traveling 


receiver, already mentioned, there is placed a valve 
operated by compressed air. These valves are con- 
trolled from the operating stand, and by throwing 
a small hand lever the changing from one line to 


another can be accomplished in a few seconds, 
whereas in older installations of this kind it took 
considerable time and manual labor to make the 


change. 

The Pennsylvania Steel Company has installed 
Venturi meters both in the gas and in the blast 
mains so that a check can be kept on the perform- 
ance of the engine. Arrangements are now being 
made to calibrate these Venturi meters before they 
are put into actual service. 


The Western Reserve 
has placed an order with 
panw, Muskegon, Mich., 


es 
for 


Steel Company, Warren, Ohio, 
the Shaw Electric Crane Com 
for one 10-ton overhead crane 


use over the pickling and annealing department. 


i) 


Tumbling M the Plant of the St. Louis 


ecrew Cé¢ ! Cope tir 


ng Platform at Left Not Shown 


the door. The door is then sawed out after the 
shell is rolled up and riveted and the piece which is 
removed is 1 %.-in. cover which overlaps 
the opening and makes a tight joint. The door is 
fastened with special clamps. The mill heads to 
which the shell is attached with tap bolts are of 
cast iron and the trunnions are bolted to the heads 
inside mill. The head covers are made of 
flanged steel and protect the entire area of the head, 
so that no iron is exposed to wear. Provision 
made for a pipe connection for the intro- 

hot air through one of the trunnions 
for the purpose of drying wet scrap, which is then 
more easily cleaned. Through the opposite trunnion 
the exhaust to the dust arrester is taken off. 

The dust arrester is made of No. 16 gage steel, 
riveted and bolted so as to make an air and water 
tight compartment. The dust arrester shell is rein 
forced at the lower edges by steel angles, while the 


iveted to a 


tne 


‘ast 
IS also 


duction of 








seams are of double-fold type, 3 in. wide, 

bolted together and backed with tarred 

per to prevent leakage. The vacuum in the dust 

llector, which sets up the circulation from the 

imbling mill, is obtained by a fan connected 
through a clutch, with the mill drive. 

All of the driving gears of the mill are of semi- 
steel, with chilled teeth. The trunnions are fitted 
with roller bearings and in every respect the con- 
struction has been worked out with a view to con- 
tinuous service without interruption and a low de- 


reciation. 


Corrugated Shell for Pressure Pipe 


\ unique adaptation of corrugated steel plate to 
aking of large diameter pressure pipe is illus- 
trated in the accompanying photograph. The pipe 
wn was built by the American Spiral Pipe 
rks, Chicago, for an exhaust steam line where 
stiffness to afford additional strength to meet 
service requirements is desired. The pipe 
welded, 66 in. in diameter and the shell is %¢ 

ck with corrugations on 8-in. centers and 

in. deep, fitted with seamless forged steel 

flanges. The corrugations are not sufficiently pro- 
inced to add an appreciable friction to resist the 
free passage of steam, but they increase the 
strength of the pipe sufficiently to permit the use of 
ghter shell than can be used in plain pipe for 





iameter Pressure Pipe for an Exhaust Steam Line 
Corrugated Steel Plate to Provide the Stiffness 
Needed in Vacuum Service 
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the same service. This pipe has its counterpart in 
the corrugated shells used for many years in in- 
ternally fired boilers where the full boiler pressure 
is sustained from the outside. 


Small Air Pump for Factory Garages 


Two types of pumps for use in the garages of 
factories and other industrial plants employing 
motor trucks have been added to the line built by 
the Hartford Ma- 
chine Screw Com- 
pany, Hartford, 
Conn. One of the 
pumps, that illus- 
trated, is driven by a 
l4-hp. motor and is 
mounted on a truck, 
while the other is a 
stationary unit of 
the belt-driven type 
for use where a 
prime mover of some 
sort and _ shafting 
form part of the 
equipment. Both 2p motor Delve That Has Been 
pumps may be used oped for Us Gat 
for supplying air di 
rectly into the tires 
or in connection with a compressed air tank 
installation. 

The pumps do not employ piston rings, the pis- 
tons themselves being made extra long and finished 
by grinding and lapping to make a tight fit in the 
cylinder walls. A small expansion chamber is at 
tached to the pump to clarify the air. The motor 
driven pump is equipped with wires to make a con- 





nection to a source of electric current, as well as 
air hose, pressure gage and a special nozzle for use 
in blowing dirt and dust out of the corners of the 
cars and the machinery. 


The American Clay Machinery Company, Wil 
loughby, Ohio, has taken an order for machining 20,000 
high explosive shells. 
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Relation Between Production and Costs’ 


The Fallacy of All the Expense, However 
Large, Being Carried by the Output, However 


Small—New Theory of Expense Distribution 


BY H. L. GANTT, NEW YORK 


Few manufacturers have a cost system on which 
they are willing to rely under all conditions. There 
does not yet seem to have been devised any system 
of distributing that portion of the expense known 
variously as indirect expense, burden or overhead, 
in such a manner as to make us have any real con- 
fidence that it has been done properly. 

There are in common use several methods of 
distributing this expense. One is to contribute the 
total indirect expense, including interest, taxes, in- 
surance, etc., according to the direct labor. An- 
other is to distribute a portion of this expense ac- 
cording to direct labor, and a portion according to 
machine hours. Other methods distribute a cer- 
tain amount of this expense on the material used, 
etc. Most of these methods contemplate the dis- 
tribution of all of the indirect expense of the man- 
ufacturing plant, however much it may be, on the 
output produced, no matter how small it is. 

if the factory is running at its full, or normal, 


As an illustration, I may cite a case which re. 
cently came to my attention. A man found that his 
cost on a certain article was 30 cents. When he 
found that he could buy it for 26 cents, he gave 
orders to stop manufacturing and to buy it, saying 
he did not understand how his competitor could 
sell at that price. He seemed to realize that there 
was a flaw somewhere, but he could not locate jt. 

A CASE OF FAULTY FIGURING 

I asked him what his expense consisted of. His 
reply was labor 10 cents, material 8 cents and over- 
head 12 cents. My next question was: Are you 
running your factory at full capacity? and got the 
reply that he was running it at less than half its 
capacity, possibly at one-third. The next questio 
was: What would be the overhead on this artick 
if your factory were running full? The reply was 
that it would be about 5 cents; hence the cost would 


he only 23 cents. 


The Indirect Expense Chargeable to the Output of a Factory Bears the Same 


= Ratio to the Indirect Expense Necessary to Run the Factory at Normal Capac- 


ity, as the Output in Question Bears to the Normal Output of the Factory 


capacity, this item of indirect expense per unit of 
product is usually small. If the factory is running 
at only a fraction of its capacity, say one-half, and 
turning out only one-half of its normal product, 
there is but little change in the total amount of this 
indirect expense. all of which must now be dis- 
tributed over half as much product as previously, 
each unit of product thereby being obliged to bear 
approximately twice as much expense as previously. 

When times are good, and there is plenty of 
business, this method of accounting indicates that 
our costs are low; but when times become bad and 
business is slack, it indicates high costs due to the 
increased proportion of burden each unit has to 
bear. During good times, when there is a demand 
for all the product we can make, it is usually sold 
at a high price and the element of cost is not such 
an important factor. When business is dull, how- 
ever, we cannot get such a high price for our 
product, and the question of how low a price we 
can afford to sell the product at is of vital im 
portance. Our cost systems, as generally operated 
at_ present, show under such conditions that our 
costs are high and, if business is very bad, they 
usually show us a cost far greater than the amount 
we can get for the goods. In other words, our 
present systems of cost accounting go to pieces 
when they are most needed. This being the case, 
many of us have felt for a long time that there was 
something radically wrong with the present theories 
on the subject. 

*Paper, substantially in full, read before the America 
Society of Mechanical Engineers, Buffalo, N. Y., June 


The discussion of the paper is reported elsewhere in t 
issue. 
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The possibility that his competitor was running 
his factory full suggested itself at once as an ex- 
planation. 

The next question that suggested itself was 
how the 12 cents overhead, which was charged t 
this article, would be paid if the article was bought 
The obvious answer was that it would have to b 
distributed over the product still being made, and 
would thereby increase its cost. In such a case 
would probably be found that some other article 
was costing more than it could be bought for; and, 
if the same policy were pursued, the second article 
should be bought, which would cause the remaining 
product to bear a still higher expense rate. If this 
policy were carried to its logical conclusion, the 
manufacturer would be buying everything before 
long, and be obliged to give up manufacturing 
entirely. 

The illustration which I have cited is not an 
isolated case, but is representative of the problems 
before a large class of manufacturers, who believé 
that all of the expense, however large, must be cai 
ried by the output produced, however small. In 
1897 the plant of which I was superintendent was 
put out of business by just this kind of logic. It 
never started up again. 


WHY COST SYSTEMS SOMETIMES FAIL 


Most of the cost systems in use, and the theories 
on which they are based, have been devised by ac- 
countants for the benefit of financiers, whose aim 
has been to criticize the factory and to make it re- 
sponsible for all the shortcomings of the business. 
In this they have succeeded admirably, largely be- 








( Keeping Methods are Not Devised to 
e the Superintendentto Know Whether 
t He Is Doing the Work He Is Re- 
ible for as Economically as Possible 


methods used are not so devised as to 
e superintendent to present his side of the 


theory of cost keeping is that one of its 
inctions is to enable the superintendent to 
kn hether, or not, he is doing the work he is 
res ble for as economically as possible, which 
fu is ignored in the majority of the cost 
avai now in general use. Many accountants, 
wi ake an attempt to show it, are so long in get- 
eir figures in shape that they are practically 
ess for the purpose intended, the possibility 
ng them having past. 
us suppose that a manufacturer owns three 
tical plants, of an economical operating size, 
ifacturing the same article—one located in 
Albany, one in Buffalo and one in Chicago—and 
that they are all running at their normal capacity 
ianaged equally well. The amount of indirect 
expense per unit of product would be substantially 
same in each of these factories, as would be 
total cost. Now suppose that business suddenly 
; off to one-third of its previous amount and that 
he manufacturer shuts down the plants in Albany 
and Buffalo, and continues to run the one in Chi- 
cago exactly as it has been run before. The product 
from the Chicago plant would have the same cost 
that it previously had, but the expense of carrying 
two idle factories might be so great as to take all 
the profits out of the business; in other words, the 
profit made from the Chicago plant might be offset 
entirely by the loss made by the Albany and Buffalo 
plants. 
lf these plants, instead of being in different 
ties, were located in the same city, a similar con- 
tion might also exist in which the expense of the 
two idle plants would be such a drain on the busi- 
ness that they would offset the profit made in the 
‘ing plant. 
Instead of considering these three factories to 
in different parts of one city, they might be con- 
sidered as being within the same yard, which would 
ot change the conditions. Finally, we might con- 
sider that the walls between these factories were 
taken down and that the three factories were turned 
ito one plant, the output of which had been reduced 
one-third of its normal volume. Arguing as be- 
fore it would be proper to charge to this product 
one-third of the indirect expense charged when 
factory was running full. 
— 


NEW PROPOSAL FOR EXPENSE DISTRIBUTION 


if the above argument is correct, we may state 
following general principle: The indirect ex- 
“e chargeable to the output of a factory bears 
same ratio to the indirect expense necessary to 
the factory at normal capacity, as the output in 


Proposed Methods of Figuring Warn Us 
to Do Everything Possible to Increase the 
Efficiency of the Plant We Have, Rather 
Than to Increase Its Size. The Size of a 
Business Is Not So Important as the Policy 


by Which It Is Directed 
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question bears to the normal output of the factory. 

This theory of expense distribution, which was 
forced upon us by the abrupt change in conditions 
brought on by the war, explains many things which 
were inexplicable under the older theory, and gives 
the manufacturer uniform costs as long as the meth- 
ods of manufacture do not change. 

Under this method of distributing expense there 
will be a certain amount of undistributed expense 
remaining whenever the factory runs below its 
normal capacity. A careful consideration of this 
item will show that it is not chargeable to the prod- 
uct made, but is a business expense incurred on ac- 
count of our maintaining a certain portion of the 
factory idle, and chargeable to profit and loss. Many 
manufacturers have made money in a small plant, 
then built a large plant and lost money for years 
afterwards, without quite understanding how it 
happened. This method of figuring gives a clear 
explanation of that fact and warns us to do every- 
thing possible to increase the efficiency of the plant 
we have, rather than to increase its size. 

This theory seems to give a satisfactory answer 
to all the questions of cost that I have been able to 
apply it to, and during the past few months I have 
laid it before a great many capable business men 
and accountants. Some admitted that this view- 
point would produce a very radical change in their 
business policy, and are already preparing to carry 
out the new policy. 

It explains clearly why some of our large com- 
binations of manufacturing plants have not been 
as successful as was anticipated, and why the small, 
but newer plant, is able to compete successfully and 


The Attempt to Make a Product Bear the 
Expense of Plant Not Needed for Its Pro- 
duction Is One of the Most Serious Defects 
in Our Industrial System To-day and 
Farther Reaching than the Differences Be- 
tween Employers and Employees 


make money, while the combinations are only just 
holding their own. 

The idea so prevalent a few years ago, that in 
the industrial world money is the most powerful 
factor, and that if we only had enough money, noth- 
ing else would matter very much, is beginning to 
lose its force, for it is becoming clear that the size 
of a business is not so important as the policy by 
which it is directed. If we base our policy on the 
idea that the cost of an article can only legitimately 
include the expense necessarily incurred either 
directly or indirectly in producing it, we shall find 
that our costs are much lower than we thought, and 
that we can do many things which under the old 
method of figuring appeared suicidal. 

The view of costs so largely held, namely, that 
the product of a factory, however small, must bear 
the total expense, however large, is responsible for 
much of the confusion about costs and hence leads 
to unsound business policies. 

If we accept the view that the article produced 
shall bear only that portion of the indirect expense 
needed to produce it, our costs will not only become 
lower, but relatively far more constant, for the most 
variable factor in the cost of an article under the 
usual system of accounting has been the ‘‘overhead,” 
which has varied almost inversely as the amount of 
the product. This item becomes substantially con- 
stant if the “overhead” is figured on the normal 
capacity of the plant. 
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Of course a method of accounting does not di- 
minish the expense, but it may show us where the 
expense properly belongs, and give us a more cor- 
rect understanding of our business. In our illus- 
tration of the three factories, the cost in the Chi- 
cago factory remained constant, but the expense of 
supporting the Buffalo and Albany factories in 
idleness was a charge against the business, and 
properly chargeable to profit and loss. If we had 
loaded this expense on the product of the Chicago 
factory, the cost of the product would probably have 
been so great as to have prevented our selling it, 
and the total loss would have been greater still. 
When the factories are distinctly separate, few peo- 
ple make such a mistake, but where a single factory 
is three times as large as is needed for the output, 
the error is frequently made, with results that are 
just as misleading. 

As a matter of fact it seems that the attempt to 
make a product bear the expense of plant not needed 
for its production is one of the most serious de- 
fects in our industrial system to-day, and farther 
reaching than the differences between employers 
and employees. 


ACCOUNTANT A SERVANT OF SUPERINTENDENT 


The problem that faces us is then first to find 
just what plant, or part of a plant, is needed to 
produce a given output, and to determine the “over- 
head” expense on operating that plant or portion 
of a plant. This is primarily the work of the manu- 
facturer, or engineer, and only secondarily that of 
the accountant, who must, as far as costs are con- 
cerned, be the servant of the superintendent. 

In the past, in almost all cost systems the 
amount of overhead to be charged to the product 
when it did not include all the overhead, was more 
or less a matter of judgment. According to the 
theory now presented, it is not a matter of judg- 
ment, but can be determined with an accuracy de- 
pending upon the knowledge the manufacturer has 
of the business. 

Following this line of thought it should be pos- 
sible for a manufacturer to calculate just what plant 
and equipment he ought to have, and what the staff 
of officers and workmen should be to turn out a 
given profit. If this can be correctly done, the 
exact cost of a product can be predicted. Such a 
problem cannot be solved by a cost accountant of 
the usual type, but is primarily a problem for an 
engineer, whose knowledge of materials and proc- 
esses is essential for its solution. 

Having made an attempt to solve a problem of 
this type, one of the most important functions we 
need a cost system to perform is to keep the super- 
intendent continually advised as to how nearly he 
is realizing the ideal set, and to point out where the 
shortcomings are. 

Many of us are accustomed to this viewpoint 
when we are treating individual operations singly, 
but few have as yet made an attempt to consider 
that this idea might be applied to a plant as a whole, 
except when the processes of manufacture are 
simple and the products few in number. When, 
however, the processes become numerous or compli- 
cated, the necessity for such a check becomes more 
urgent, and the cost keeper who performs this func- 
tion becomes an integral part of the manufactur- 
ing system, and acts for the superintendent, as an 
inspector, who keeps him advised at all times of the 
quality of his own work. 

This conception of the duties of a cost keeper 
does not at all interfere with his supplying the 
financier with the information he needs, but insures 
that information shall be correct, for the cost keeper 
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is continually making a comparison for the efit 
of the superintendent, of what has been do: 
what should have been done. Costs are 
only as comparisons, and comparisons are « tt] 
value unless we have a standard, which it 
function of the engineer to set. 

Lack of reliable cost methods has, in th 
been responsible for much of the uncertai: 
prevalent in our industrial policies; but with 


‘ 
uen.- 


nite and reliable cost method, which enable t 
differentiate between what is lost in manufac vring 
and what is lost in business, it will usually bi com 


easy to define clearly the proper business 


A TRAINLOAD OF CORNWALL ORE 


Railroad Protest of Fifty-four Years Ago Against 
Ten Tons on a Car 


There is some contrast between the ideas of train- 
loads which traffic managers have been urging wy 
the railroads of late, and which the railroads in many 
instances have been very willing to adopt, and thos 
which prevailed in 1861 when the telegram given below 
was written. It will be seen that what the Harris- 
burg railroad man of 54 years ago complained of 
an excess load for which a penalty would have t 
‘harged would now go into two cars instead of twelve 


Philadelphia, Reading & Pottsville 


TRLEGRAE EX, 


CONNECTING WITH ALL THE NORTHERY, SOUTHERN, RASTERN & WESTERN LINES. . 


—_—————_> 


STATIONS AT 


PORT RICHMOND, FALLS SCHUYLKILL, NORRISTOWN, PHOENIXVILLE, POTTS. 
TOWN, READING. ROBESONIA, LEBANON, HARRISBURG, MOHRSVILLE, 
PORT CLINTON, AUBURN, 8CH’L HAVEN, MOUNT CARBON, PALO 
ALTO, POTTSVILLE, TREMONT, ASHLAND. 





Of®ce in PHLLADELPHIA, R. RK. Bailding, Fourth and Willings Alley. 
id READING, R. B. KR. Passenger Depot. 








“ POTTSVILLE, Penneyly a Hell. 
LEBANON, Lebanon Valicy KR. R. Depot. 
HARRISBURG, “ “ “ 


Dated _< tll ainsi larg Ofer tor Sb 
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R. & G. D. Coleman, the firm to whom the telegram 
was addressed, were then shipping Cornwall ore from 
the mines at Cornwall, Pa. From the same mines 59- 
ton loads are taken to-day. The telegram reproduced 
above was recently found in the records of the Corn- 
wall Ore Bank Company by Harrison Souder, general 
superintendent of the company. 








emperatures in Rolling Steel Rails 


This and the Heat Treatment of Steel Discussed 
at Last Week’s Meeting at Atlantic City of 


the American Society 


e the main work of the annual meeting of 
erican Society for Testing Materials, held 

itie City, N. J., last week, was the consid- 

of committee reports on new and revised 

spe itions, these were in the main passed on fav- 
r: vith the recommendation that they be re- 
to the usual mail balloting by the member- 
what few changes were suggested were 

import and gave rise to no extended dis- 

A partial list was enumerated in the last 

vering the first day’s sessions, those of Tues- 

ine 22. As the opportunity presents itself, 

will be given in these columns to the features 

ese specifications, which are obtainable in 


for Testing Materials 


printed form from the secretary, Prof. Edgar Mar 
burg, University of Pennsylvania, Philadelphia. 
Also, as early as possible will be reviewed some of 
the unusually interesting papers, such as one on 
the cracking of copper alloys under certain condi- 
tions of stress and exposure, by Ernst Jonson, in- 
spector engineer, Board of Water Supply, New 
York; one on the causes of defective service of bat- 
tery zincs, by Robert Job, vice-president Milton 
Hersey Company, Ltd., Montreal, and one on a 
method of determining the spelter coating on wire 
and sheets by J. A. Aupperle, metallurgical engi- 
neer, American Rolling Mill Company, Middletown, 
Ohio. 


Shrinkage Clause in Steel Rail Specifications 


At the Wednesday morning session, June 23, 
the sub-committee of the committee on steel speci- 
ations covering steel rails and accessories replied 
Technologic Paper No. 38 of the Bureau of 
Standards, which has already been reviewed in these 
lumns. This sub-committee report, presented by 
gE. F. Kenney, metallurgist Cambria Steel Com- 
pany, chairman, is in part as follows: 

In the recent paper by Dr. G. K. Burgess, J. J. 
rowe, H. S. Rawdon and R. G. Waltenburg, issued by 
the Bureau of Standards under the title “Observations 

Finishing Temperatures and Properties of Rails,” 

standard specifications for steel rails adopted by 
\merican Society for Testing Materials are criti- 
ed as follows: 1. In a general condemnation of the 
of shrinkage allowance as the basis of temperature 
rmination. 2. In that the shrinkage permitted is 
great. 

The mill must set the saws at such a distance apart 

the case of gang saws, or at such distance from 
the stop in the case of a single saw, that when rails are 

d they will be within the close tolerances for length 
prescribed by the specifications. The penalty for not 
bserving this is the milling of every rail to length, and 

penalty is so severe in a modern rail mill that there 
question that the proper adjustment of the hot 

gth will be provided. It is not possible for the mill 

manipulate the hot length without the knowledge of 

inspector, who can without difficulty satisfy him- 

f that any shrinkage-allowance requirements are be- 
g observed. 

[he measurement of temperatures of rails by py- 
neter is a much more complicated proposition. Car- 
ng the identity of each hot rail as to its observed 
temperature through the mill and out to the finishing 
where it can be rejected where necessary, would 
difficult and expensive procedure. One or two 
vould be required to operate the pyrometer and 
rd temperatures, and several men would probably 
juired to follow up those rails which showed tem- 
tures outside of the limits permitted. 

a complex section, like a tee rail, there is a wide 
ition in the temperature of the various parts. If 
ng temperatures were specified, and these tem- 
tures were observed on the head or the center of 
ise, it is quite possible that with the section of 
hin-base type, the edges of the flange might be 

at a temperature below the recalescence. The 
tion in the rail-mill passes is likely to damage 
arbon steel at this low temperature. 

shrinkage allowance necessary for rails is a 
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function, not only of the average temperature, but also 
of the section. When cut by the saws the cooler base 
and hotter head are of the same length, but as the head 
has a greater range to cool through, its shrinkage 
would be greater and cold length less than the base. 
This is corrected by the cambering rolls, which stretch 
the head to such length as will compensate for its 
greater shrinkage. The shrinkage allowance in sawing 
is the amount of shrinkage of the portion which cools 
and becomes rigid first. 


TESTS MADE BY MR. WICKHORST 


M. H. Wickhorst reported on a series of tests made 
on Bessemer rails, the finishing temperatures of which 
measured on the heads varied from 940 to 1030 deg. C., 
and more recently the same investigator reported on a 
similar series of tests made on open-hearth rails. The 
rails were subjected to drop tests, bend tests, tension 
tests, transverse tests of base, and the structure was 
examined under the microscope. 

On Bessemer steel rails, Mr. Wickhorst reported 
“that the ductility and deflection in the drop test were 
influenced little, if any, by the temperature.” His con- 
clusions on the open-hearth series, which were rolled 
at temperatures between 695 and 850 deg. C., were as 
follows: “The results in the drop tests, slow bending 
tests and transverse test of the base, were about the 
same for the different finishing temperatures, varied 
hy holding the rail bar between rolls before final finish- 
ing. In the tensile tests the results were also about the 
same, except that the lower finishing temperatures 
showed a little greater elongation and reduction of 
area. The lower finishing temperatures also showed 
a somewhat finer grain structure.” 

We are able to submit the results of investigation 
of the physical properties of the rails finished at vari- 
ous temperatures, as determined by drop tests, ductility 
tests, tension tests, fatigue flexure tests, and abrasion 
tests. The work was done by the Illinois Steel Com- 
pany, the Pennsylvania Steel Company and the Cam- 
bria Steel Company. 


TESTS MADE BY ILLINOIS STEEL COMPANY 


Three heats of steel were used, one being rolled in 
85-lb. rails, one into 90-lb. rails and one into 100-Ib. 
rails, all of the A. R. A. section type “A.” Part of the 
rails were rolled at a temperature corresponding to a 
shrinkage of 6% in. for the 100-lb., 33-ft. rails, and 
part were rolled at a temperature corresponding to a 
shrinkage of 5 9/15 in. for 100-lb., 33-ft. rails. Those 
finished at the higher temperature are marked “hot- 
finish,” and those at the lower temperature, “cold-fin- 
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ish.” The finishing temperatures close to the edge of 
the flange varied from 880 to 905 deg. C. on the hot- 
finished rails, and from 740 to 760 deg. C. on the cold- 
finished rails. These temperatures were measured at 
the finishing pass in the rail mill, and are only 50 to 70 
deg. C. above the critical temperature for rail steel, 
and were therefore as low as it was deemed advisable 
to go. ° 

The results have been plotted. In general there is 
no marked difference between the qualities of the rails 
rolled at these various temperatures. The drop tests 
on the 85-lb. rails would indicate that the rails finished 
at low temperatures have slightly better physical prop- 
erties, but the reverse is indicated on the 90 and 100-lb. 
rails. The tension tests on 85-lb. rails also show 
slightly better properties in the rails finished at low 
temperatures, but the same test on the 90 and 100-lb. 
rails shows decrease in both elastic limit and ultimate 
strength on the low-temperature rails; while the elon- 
gation and reduction of area are increased compared 
with the rails rolled at the higher temperature. The 
fatigue tests show more uniformity in the rails finished 
at high temperature than those finished at low tem- 
perature. 


TESTS MADE BY PENNSYLVANIA STEEL COMPANY 


The Pennsylvania Steel Company made tests to de- 
termine the relative resistance to abrasion of various 
rails under conditions approaching those existing in 
ordinary service. The machine used had a circular 
track with a revolving carriage equipped with stand- 
ard wheels, with facilities for adjusting the wheel loads 
and the speed. The rails to be tested were laid in the 
track and the amount of metal worn away from the 
head was measured. Rails finished at temperatures of 
850, 990 and 1090 deg. C. were tested in the machine 
at the same time, and the amount of metal worn away 
was practically uniform, as follows: 


Finishing Temperature, Shrinkage, Amount of Wear, 
Deg. Cent In Per Cent 
£50. 6.4 67 
990 ‘ - 7. 64 
1090 c " Be 6b 


TESTS MADE BY CAMBRIA STEEL COMPANY 


Tests were made on 100 and 125-lb. Pennsylvania 
Railroad rails, which were finished at various tempera- 
tures ranging between 805 and 885 deg. C. The num- 
ber of blows required to break the rail and the total 
percentage of elongation measured in the base, which 
the rail gave before fracture under the drop test, were 
used to indicate the comparative brittleness and ductil- 
ity. The results indicate very little effect of the differ- 
ent finishing temperatures within the range of the ex- 
periment. 


RESULTS OF SERVICE IN TRACK 


The behavior in track under service conditions is, 
of course, the ultimate test as to the quality of rails, 
but there appears to be very little data available to 
connect the service given by rails with their finishing 
temperatures. As general information the committee 
submitted statements by J. B. Young, chemist of the 
Philadelphia & Reading Railway Company, and J. Craig 
Crawford, assistant engineer of the Pennsylvania Rail- 
road Company. 

In summarizing, the committee report, which is 
obtainable in printed form, affirms that there is lack- 
ing anything which points to such decided differences 
in the quality of rails rolled at varying temperatures, 
as theoretical considerations have led some of us to 
expect. The differences are so slight, it holds, that it 
seems hardly justifiable to go to any great expense in 
determining finishing temperatures any more accu- 
rately than is possible with the shrinkage clause, which 
on account of its easy application is by far the most 
convenient means of checking the finishing tempera- 
ture. 


Discussion by Dr. Burgess 


Dr. George K. Burgess, Bureau of Standards, dis- 
cussed the report in part as follows: 
The report of the committee contains no specific 
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recommendations regarding the “shrinkage cla 
the rail specifications of the society, from w!\-} 
seems fair to conclude the committee consid; 
clause has some significance in its present form |; 
respectfully submitted as axiomatic that eit} the 
shrinkage clause means something or it means hing 
but it cannot mean both. It is also evident tha the 
rail mill a suitable shrinkage allowance must | 
or the cold rails will not be of the required |engt) 
There is, however, a fundamental difference ; 
ciple between what is the mill’s convenience in ma; 
facturing and a supposedly upper limit of finishing tep. 
peratures which the specifications say the mill must 
exceed. The writer would like to ask the committee jf 
it has any information of the percentage of rejections 
due to hot-finishing under the shrinkage clause—pno; 
rejections because of incorrect cold length as such, byt 
on account of temperature of rolling? 
UNDUE MILL CONVENIENCE SUGGESTED 

The shrinkage clause permits a maximum shrinkag; 
of 6% in. in 33 ft. for a 100-lb. rail, but only 6 7/16 jy 
for a 75-lb. rail, corresponding to a difference in finish. 
ing temperatures of some 60 deg. Fahr. Why this dis. 
crimination in favor of the heavy section? Is the ap. 
swer to be sought in the fact that the lighter sectio, 
has different and less desirable properties when rolled 
60 deg. hotter than is allowed by the specifications, or 
was this allowable “1/16 in. for each increase of 5 lb, jy 
the weight of the section” put into the specifications 
because, in the mill, starting with ingots (or blooms) 
at the same temperature the rails of heavy section wil 
naturally be finished hotter than the lighter for a give 
mill train and speed? or, in other words, does the 
1/16 in. per 5 lb. represent a manufacturing convenience 
or a necessary limitation on the operation in view of 
the properties of the finished rail? If the former, it is 
not needed in the specifications; if the latter, the re- 
port of the committee does not give sufficient evidence 
on the desirability of having a higher upper limit for 
finishing heavy sections. 

As to the actual maximum finishing temperatures 
permitted by the shrinkage clause, according to the 
Bureau of Standards’ measurements, they amount t 
1120 deg. C. (2045 deg. Fahr.) for 100-lb. Bessemer 
rails, or almost exactly the usual temperature of the 
ingot in the blooming mill; althougn the committee, as 
evidenced by the last sentence of this report, is content 
with this shrinkage allowance. The question may also 
be asked, in view of the undoubted fact that rails fin- 
ished too cold may be dangerous, why is there not a 
lower shrinkage limit as well as an upper? 

The commmittee advances arguments for preferring 
the shrinkage method of measuring finishing tempera- 
tures to the pyrometric method described in Technolog! 
Paper No. 38. The authors of that paper when recom- 
mending the latter considered all the points now raised 
by the committee, several of which apply with equal 
force to both methods. It is of course evident, whether 
it is a preferred method or not, that when correctly 
used the shrinkage of a rail may be used as a measure 
of its temperature at the hot saw. The writer consid- 
ers, however, that he and his associates have proved the 
present maximum shrinkage allowance is of no practical 
significance and is moreover misleading, since it permits 
(according to our measurements) finishing rails at a 
temperature some 800 deg. Fahr. above the critical tem- 
perature (1240 deg. Fahr.) of rail steel, whereas, it 1s 
evident from the discussion attending the establishment 
of the shrinkage clause, that the intention was to limit 
finishing to slightly above this recalescence point. 


PYROMETRIC METHOD CHAMPIONED 


The committee objects that the optical pyrometri 
method used in these measurements does not give the 
temperature of the rail and that the shrinkage is con- 
trolled by the flange. There were, however, tempera- 
ture measurements made for this committee’s report, 
but there does not appear to be included any statement 
of the pyrometer used or whether the temperature re 
sults from the several mills are really comparable. 
There also appear to be several inconsistencies in the 
report in respect to finishing temperatures and shrink- 
age. In the writer’s opinion, this flange effect is of 
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consequence, at least with the more recently 

K \merican sections, and it is always to be 

ind that at the recalescence point any ordi- 

section will take up a practically constant 

le e throughout, this phenomenon acting there- 

inish the flange effect; and furthermore, this 

e or equalizing point being below the tem- 

‘the rail at the hot saw the method of meas- 

peratures there bears no necessary relation to 
. of the rail below the critical range. 

% iter is surprised to note the opinion of the 

I on which there are several mill representa- 

if rail finishing temperatures were measured 

ymeter this would be a costly operation and it 

difficult to locate and sort the cold rails in 

their finishing temperatures. Is there not 

the 33 ft. of the rail web to stamp the ingot 

vhich, with. the heat number and rail letter 

ped, will absolutely identify every rail? The 

observer—who may be a manual training 

at $400 or $500 a year with his pyrometer 

$100 to $250—will have no difficulty in fol- 

the heat numbers from his station. If, there- 

the committee appears to believe, it is, never- 

of some importance to control finishing tem- 

this can be done accurately, cheaply, 

neously with the rolling, by the pyrometer 

described. 


MMITTEE EVIDENCE DEEMED NOT CONCLUSIVE 


does not seem to the writer that the evidence 
by the committee on the relation of finishing 
r temperatures to properties and service of rails, al 
’ hough undoubtedly of value, is very conclusive one 


the other for several reasons. In some of the 
experiments the temperature range is too small, in all 
‘them the pyrometric method is but vaguely described 

only hinted at, the various sets of data relate usually 

» to rails of different or unstated composition or method 
manufacturing and of various weights and sec- 

ns, thus introducing uncertain and numerous vari- 


‘ bles which will influence the physical properties meas- 
but above all there have been too few 

T observations taken to reach definite conclusions. 

e The problem, apparently can only be solved by com- 

8 ¢ the properties and behavior in like service of 

t 11 thousand tons of rails which are as identically 


as may be in all respects, except that one-half 
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say, should be rolled and finished hot and the other 
half cold, or better, there should be three grades, th« 
temperature of each of which should be controlled ex- 
actly by modern pyrometric methods. The writer, 
representing the Bureau of Standards, would be pleased 
to have the opportunity to co-operate with the com 
mittee in a practical program of this kind which would 
not be difficult of execution and which might solve a 
problem which has perplexed those interested for the 
past fifteen years or more. 


ABANDON SHRINKAGE CLAUSE 


J. J. Crowe, Bureau of Standards, in a short writ 
ten discussion, agrees that the committee has proved 
that the finishing temperature within the limits of their 
experiments does not affect the properties of rails 
Their results show that rails having a much larger 
shrinkage than that permitted by the specifications of 
the American Society for Testing Materials are as 
good as those finished with a shrinkage coming within 
the specifications, then why not strike out the shrink 
age clause, he asks, and let the mills finish at what 
ever temperature suits them best until such time as it 
is conclusively proved that there is a best finishing 
temperature or best finishing temperature interval and 
then measure the finishing temperature by the shrink 
age or any other convenient method which will give 
satisfactory results. 


ACTION OF STEEL SPECIFICATION COMMITTEI 


In a brief reply Mr. Kenney said the shrinkage 
clause was a heritage of the times when cold working 
was thought to be the better; that the shrinkage clause 
could not in justice be thrown out nor was there justi 
fication for making it unnecessarily severe; that a 
middle course was the one to follow. He took issue 
with Dr. Burgess that there was an equalization of 
temperature in the rail section; there was a stretch of 
the head in the cambering rolls to secure equal length 
with the base, indicating greater shrinkage in the head 
than in the base. 

C. D. Young, engineer of tests, Pennsylvania 
Railroad, as chairman of the committee of steel speci 
fications, said that by a ruling of the committee it 
would give consideration to an adequate reply to the 
discussion and would give consideration to the offer of 
Dr. Burgess of governmental co-operation through the 
Bureau of Standards. 


Heat Treatment of Steel 


ncreasingly important subject of the heat 
ent of steels was given an important place on 
ogram of the meeting. One whole session, the 
Wednesday evening, was devoted exclusively 
‘onsideration of five important papers, treating 
is phases of this matter. Each paper in one way 
ther emphasized the extent to which the pyrom- 
the microscope, the dynamic machine and hardness 
apparatus are being used to study the benefit 
g from proper and improper heat-treating 
ds. Much of the data presented offers an im 
contribution to the advancement of the science. 
th A. A. Stevenson, vice-president of the Society 
hair, the meeting was opened with a report of a 
g of the outgoing and incoming executive com 
held that day, relative to the financial status 
d to in one of the early sessions as reported in 
(ON AGE, June 24. The committee suggested that 
es for members be raised from $10 to $15 and for 
members from $5 to $7.50 with no change in 
limit and that the fee for members in perpe- 
e raised from $200 to $300. With no opposition 
ting voted the acceptance of the suggestion as 
ption, subject to ratification by letter ballot, to 
fect Jan. 1, 1916. 
\. Capp, chief of the testing laboratory, General 
Company, Schenectady, N. Y., succeeded Mr. 
in the chair and called on H. V. Wille, as- 
' to superintendent, Baldwin Locomotive Works, 
| phia, to present his paper on “Internal Stresses 


Developed by Different Quenching Mediums and Their 
Effects.” In substance Mr. Wille stated that: 


STRESSES CAUSED BY QUENCHING MEDIUMS 


There are no data available on the internal stress 
resulting from quenching in different mediums and 
under different conditions. These stresses are deter 
mined,in different portions of a cylinder about 9% in 
in diameter, quenched in water, light tempering oil, 
heavy tempering oil, fish oil and cottonseed oil. \ 
slow and mild water quench results in a fiber stress of 
15,000 ib. per sq. in.; light tempering oil, about 35,000 
lb.; heavy tempering oil, about 24,000 lb., and fish oil, 
about 30,000 Ib. per sq. in. The tensile properties of 
rapidly cooled steel are superior to those cooled at a 
slower rate. An extremely high rate of cooling is shown 
to develop internal cracks in a forging of carbon steel 
but also a very high elastic 
tion of area. 

Mr. Wille stated that the results of his experi 
ments showed that metallurgists are confronted with 
the alternative of being satisfied with conservative 
physical properties in quenched-and-tempered material! 
or of accepting the danger of an occasional failure 
from the development of internal fracture. The effect 
of the initial temperature of the quenching medium on 
tensile properties is shown to be of no serious moment 
but the internal stresses are affected thereby. 

K. W. Zimmerschied, metallurgical engineer, Gen 
eral Motors Company, Detroit, Mich., in discussing the 
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paper, stated that the fact that the volume of a piece of 
steel is reduced by quenching is illustrated by repeatedly 
quenching a cylindrical piece of seel; it swells in the 
middle and becomes shorter, tending to assume a spher- 
ical shape. He also called attention to the fact that the 
efficiency of the quenching medium is not dependent al- 
together on the temperature; water should be well be- 
low the boiling point, in fact, relatively cool, though 
results can be obtained in almost boiling water. With a 
certain hardness also the viscosity of the oil must be 
around 100 to obtain the best results. 

R. R. Abbott, metallurgical engineer, Peerless Mo- 
tor Car Company, Cleveland, Ohio, remarked that, in 
quenching, the specific gravity of a steel did not change. 
S. V. Hunnings, chemist and engineer of tests, Ameri- 
can Locomotive Company, Schenectady, N. Y., added 
that, in quenching shrapnel, his company had found 
that change in volume was greater in water than in 
oil, necessitating the exclusive use of oil. 


RELATION OF HARDNESS AND TENSILE STRENGTH 


Robert R. Abbott was next called upon to present 
his paper on “The Relation Between Maximum 
Strength, Brinell Hardness and Scleroscope Hardness 
on Treated and Untreated Alloy and Plain Steels.” 
The author presented a terse abstract, saying in part 
that the investigation was carried out upon 300 types 
of steel, each of which was heat treated in various 
ways. For this paper the results obtained on carbon, 
nickel, chrome-vanadium, high-chrome-nickel and low- 
chrome-nickel steels only are considered; they comprise 
3932 tests. Eighteen equations have been determined 
connecting the three quantities, maximum strength, 
Brinell and scleroscope hardness for the five different 
types of steel and also for all steels considered to 
gether. Comparisons were made between annealed and 
heat-treated steels, and also between low and high 
carbon steels, heat treated to show the same maximum 
strength. From a consideration of the results, said 
Mr. Abbott, it is evident that within reasonable limits 
they all lie approximately along a straight line or, ex 
pressed mathematically, the relations existing between 
3rinell and maximum, scleroscope and maximum, and 
Brinell and scleroscope, are straight-line functions of 
each other. 

K. W. Zimmerschied testified to his appreciation of 
the fact that Mr. Abbott’s extended experiments had 
clinched the statement that Brinell and _ scleroscope 
hardness are functions of heat treatment and not of 
physical properties or chemical analysis. H. V. Wille 
said that Mr. Abbott’s results were confirmed by tests 
of his own on full-sized specimens of tires. 


VARYING TEMPERATURES IN HEAT-TREATING FURNACES 


An important contribution to the varying tempera 
tures existing in a heat-treating furnace and in the 
steel itself was offered by M. E. Leeds, president of th« 
Leeds & Northrup Company, Philadelphia, Pa. Mr. 
Leeds, in offering an abstract, said that steel specimens 
ranging in size from 12 in. round to 2 in. round were 
brought to four furnace temperatures, 1000, 1200, 1400 
and 1600 deg. Fahr. Continuous records were kept 
showing the rates of heating the various specimens and 
the relation in temperature between the furnace gases, 
the surface of the specimen and various points in its 
interior. It was found that the specimens assumed the 
furnace temperature in less time as the temperatures 
increased (except where the furnace temperature was 
slightly above the transformation point); that the tem 
peratures throughout the interior of the specimens 
equalized themselves rapidly; that a contact thermo- 
couple may be used to show when the specimen has 
reached the furnace temperature throughout its mass 
and that a contact couple may be used to show when 
the specimen passes through its transformation point. 

Mr. Leeds added that this method of determining 
the time of transformation of a piece-of steel has been 
used under his observation for hardening a large num 
ber of punches and dies as well as other small pieces 
and has resulted in exceptional uniformity and high 
quality of product. The pieces have not only come out 
properly hard, but have also been to a very unusual 
degree free from deformation and cracks. This method 
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does away with the prior determination of the 
point on a small sample and also entirely does 
with the necessity of a painstaking calibration 
apparatus. 

G. K. Burgess, Bureau of Standards, Wash 
D. C., in discussing the paper, emphasized the 
tance of this contribution to the knowledge o 
treatment in that it can establish the interrelati 
tween the temperature of a furnace, the time t t 
and the distribution of the temperature. He though; 
the method could hardly be improved upon and t} 
was a testimonial to the co-operative work possi! 
tween the technical and instrument experts. 

“The Charpy Impact Test on Heat-Treated Stee|o” 
by J. J. Thomas, captain, U. S. Army, Watert 
Arsenal, Watertown, Mass., was presented by ( 
only, while G. K. Burgess, in the absence of J. G. Ayers, 
Jr., offered an abstract of the paper “Micrographic De 
termination of Surface Decarburization in Heat-Treated 
Steel,” a portion of which is published in this issu 
THE IRON AGE. 


The Pennsylvania’s New Laboratory 


At the sixth general session on Thursday morning, 
devoted to testing apparatus, the interesting featur 
was the presentation by C. D. Young, engineer of tests 
of the Pennsylvania Railroad, of a comprehensive pape: 
describing the large new physical and chemical labora 
tory of that railroad at Altoona, Pa., costing $275,000 
Many slides showing the various laboratories and test 
ing machines were thrown on the screen. The scope 
of the work done by the various testing departments of 
this large railroad was represented by the statement 
that the cost of the materials covered by the inspectio: 
and tests and entering into the construction of the 
railroad rolling stock and track in 1913 amounted to 
$82,119,480, while the cost of operating the test depart- 
ment and chemical laboratory for the same year was 
$534,060. Using these figures for an approximation, 
Mr. Young stated that it was interesting to observe 
that the total cost of operating the departments, in- 
cluding all additional work and instruction, is about 
0.6 per cent of the cost. In 1913 there were 61,148 
separate reports of material tests issued by -the test 
department and 138,896 tests made in the physica 
laboratory. In the chemical laboratory in 1913 a total 
of 57,309 samples were analyzed, involving about 286,- 
545 determinations. 

An important addition to this railroad’s testing 
equipment was called attention to—the laboratory ca 
to be moved to that point where steel rails are to be in- 
spected in process of manufacture. The object is to 
make chemical analyses of the finished rails at the 
mills by a force of chemists under the chief chemist 
so as to avoid delay. The car is equipped with fur 
naces for combustion and all other necessary appara 


Failure Under Repeated Stress 


\ highly important paper, “The Failure of Mate- 
rials Under Repeated Stress,” the superiority of which 
was later earnestly characterized by Prof. Edgar Mar- 
burg and others, was presented by one of the authors, 
Prof. F. H. Moore of the University of Illinois, Ur- 
bana, Ill., the co-author being F. B. Seeley. A sum- 
mary of the paper states that nearly all our ideas of 
the action of materials under stress are derived from 
considerations of static action. The action-of mate- 
rials under repeated stress differs from static action in 
important respects. Under stresses slightly lower thar 
the elastic limit, as ordinarily determined, materials 
failed under oft-repeated stress, and the relation of 
stress at failure to the number of repetitions may be 
expressed by an exponential formula, as shown by 
Basquin and others. 

The paper gives a proposed explanation of this 
formula, based on the structural damage done to mate- 
rial by inelastic action during the application and re- 
moval of load. For still lower stresses no positive evi- 
dence of a fixed endurance limit has been found fo! 
commercial materials, and various methods used for 
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h a supposed limit give varying results 
same test data. A modification of the ex- 
ormula is proposed for low stresses. Tenta- 
of constants for the proposed formulas are 
he paper, and also some general discussion 
inder repeated stress. The authors believe 
ila which assumes that the same distinctive 
h occurs under high stresses will continue to 
minished intensity under low stresses has 

evidence in its favor, and is a safer guide 
igner than is a fixed endurance limit below 
ructive action is assumed to cease. 
iper, “A Universal Strainometer of Simple 
the absence of the author, S. H. Graf, 

‘ofessor of experimental engineering, State 

College, Corvallis, Ore., was presented by 
vas a description of a form of extension and 

on instrument possessing the following ad- 


with a satisfactory degree of accu 


struction a 


ow cost 


ice is claimed to combine in one instrument 
requirements usually met less satisfactorily 
extensometers and compressometers. 


Preservative Coatings for Steel 


question of preservative coatings was assigned 
e ninth session on Friday afternoon, when com- 
D-1, On Preservative Coatings for Structural 
ials, presented its annual report through the 
rman, P. H. Walker, chemist, Bureau of Standards, 
Washington, with G. W. Thompson, chemist National 
Lead Company, Brooklyn, N. Y., in the chair. Mr. 
Walker announced that out of the 81 members of the 
nmittee 48 votes on letter ballot were cast on the 
loption of the general report, 44 voting in favor and 
ne against. Various new specifications were adopted 
ject to letter ballot. 
The report of sub-committee II, W. A. Aiken, chair- 
the inspection of the Havre de Grace bridge, 
follows: 


with a resolution to discontinue the 


ldavre de Grace bridge, one complete set ofl 


s, 57 in all—three for each of the 19 paints, 
several spreading rates of 600 sq. ft., 900 sq 
sq. ft. per gallon of paint—were removed fron 


d delivered to the U. S. Bureau of Standards 


nlete set to the Institute of Industrial Researcl 


ton, D. C The remaining panel plates, 38 in all 
of the 19 paints, one each at the two spreading 
it nd 1200 Sq. ft. per gallon of paint were 
laboratory of the National Lead Compar 
Street, Brooklyn, N. Y., ir ire of Mr. G. W. Thomp 
of Committee D-1, 19 plates—one for each of 


he spreading rate of 900 sq. ft. per gallon of 


ng een itilized by the committee several vears 


te t the time, in an investigation of the cor 

| after removal of the paints on these par 

These plates are in storage and cared for at 
the National Lead Company 


extended and elaborately printed report of the 
ib-committee on paints used in the Havre de 
bridge tests showed that of the 19 original 
paint No. 11 had revealed itself as excellent 
e date of application to the end of the test, 7% 
lhe committee’s description of this paint was as 


second coats, red lead in linseed oil The 
1 lead and a very small amount of carbon pig 
oil The red lead used showed, on analysis, 


ed lead, Pb,Q,. Three coats were applied 


er of this paint offered no change in this de- 


No. 10 ranked second, being excellent from 

© of application for 5% years, being good there- 

the end of th ++ 9 veare ; es 

he end of the test, 2 years. The committee’s 
of this paint was as follows: 


second coats, red lead and linseed oil The 


ead and a small amount of carbon pigments 


»* 


~~ 


An important statement of this committee’s final re 
port is as follows: 

It must be understood that the committee fully 
recognized, as soon as the manufacturers refused the 
fullest information regarding their paint products, 
that a considerable part of the anticipated value of 
these tests would not be realized 


EXTENSIVE CORROSION TESTS 


At the conclusion of the session devoted to testing 
apparatus Committee A-5 announced the inauguratio! 
of a corrosion test of ferrous metals, on a large scale, 
selected from various manufacturers of open-hearth, 
Bessemer and basic steel sheets, pure iron and puddled 
sheets, coated and uncoated, the test locations to be at 
the sea coast, at an inland industrial site, and at some 
country site. The estimated cost is placed at $3500, 
which has been contributed by manufacture? 


American Institute of Metals 


The provisional programme of the annual meeting 
of the American Institute of Metals, to be held at 
Atlantic City, N. J., September 28 to October 1, ha 
been received from Secretary W. M. Corse, 106 Morris 
avenue, Buffalo, N. Y. The list of authors and papers 
is given below. The headquarters will be at the Hotel 
Traymore, and at the same time will occur the annual 
meeting of the American Foundrymen’s Association 
and the exhibit of the Foundry and Machine Exhibition 
Company. The proposed changes in the by-laws, rai 
ing the dues from $5 to $10, and creating a corporation 
membership, have been adopted. Candidates for mem 
bership admitted prior to July 1 will pay the present 
rate of dues. The provisional programme follows 


D. H. Newlan issistant state et 
Albany Sand 
4. D. Flinn, Board of Water Supp Ne 


e with Brass in Civ Engineering Wot 


Charles Pack,. Doehle Die Casting Cor By 
i. sa Aluminum Die Casting Worl 
Dr. Burgess and Dr. Merica, Burea f St ' \ 
ngton, D. C., “Cracking of Wrought Bra rom O 
William W. Clark, Seymour Mfg. Com] i j t 
d Use of Alumino-Vanadiun 
Cc. V. Powell, British Aluminum Com] t oO 
“Some Development n Aluminum 
Russell R. Clarke, Pennsylvania | West The A a 
tage of a Standard Railroad Bearings \ 
Bearing Shell, not the Lining) 
Dr. Weintraub, Gener Electric Com} 
ce Furnaces for Melting Brass 
+ H. Clamer, The Ajax Metal Cor fect « 7 
on Copper, Tin and Lead Allo 
W. M. Corse, The Titanium Alloy Mfg 
Aluminum Alloys 


Jesse L. Jones, Westinghouse she & { 
Forging Manganese Bronze 

S. L. Hoyt, Universit of Minnesot AY ar 
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naces for Brass Melting 

H. T. Kalmus, Kalmus, Comstock & West t Co 
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of the Present Europear War on the Meta Ir istries 

Elwood Haynes, Haynes Stellite Works, Qs te 
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Babbitt Metals 


The Buckingham Steel Company is moving its offices 
from 25 West Forty-second Street, New York, to its new 
plant at 5610-5620 Second Avenue, Brooklyn, where the 
entire business will be concentrated. The company re 
ports that it is very busy in structural steel fabrication. 
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American Society of Mechanical Engineers Dis- 


cusses the Relation of Production to Costs—De- 


tails of Spring Meeting at Buffalo, June 22-25 


The relation between production and costs, the 
heat treatment of alloy steel and the transmission 
of power by leather belts were the three topics 
which attracted the greatest amount of attention 
at the spring meeting of the American Society of 
Mechanical Engineers at Buffalo, June 22 to 25. 


What promised at first to be a rather tame meet; 
became before its close one of absorbing interest 
and facts and ideas were brought out in t} 
cussions which, when more fully developed, wij 
prove of extreme value to the engineering profe 
sion and the manufacturing world. 


The Relation between Production and Costs 


The subject which easily held foremost place in 
the mind of the convention was that of cost ac- 
counting, as exemplified by Henry L. Gantt’s paper 
under the above title, and which presented some 
new and, from the standpoint of the financier and 
cost accountant, radical ideas. The aim of the paper 
was to make the financier and the cost accountant 
subordinate in the manufacturing world to the engi- 
neer, and if the comments which the paper evoked 
are any criterion, the engineer is to-day preparing 
to take his rightful place and assume the credit for, 
as he now assumes the burden of, making the indus- 
tries of the country successful. Mr. Gantt’s paper 
is reproduced elsewhere in this issue. 

The discussions offered were so voluminous that 
it was impossible to present more than a fraction 
of the written ones. In the main, they were of a 
highly commendatory character, and some elabo- 
rated on Mr. Gantt’s ideas. Carl G. Barth described 
what he termed a “limit cost.” In dull times it is 
not a question of how much money can be made by 
taking orders, but how to manage to hold the or- 
ganization together and at the same time lose as 
little money as possible. Fixed charges go on 
whether or not the organization disbands. The 
limit cost leaves out of consideration all fixed 
charges and also such overhead charges which, while 
not fixed, become so for the time being, because it 
is proposed nct to disrupt the organization. The 
overhead charges to be added to material and labor 
are such as actually will be incurred by the under- 
taking of the work under consideration. If this 
limit cost is less than the market value of the article, 
it will be correct to manufacture it; if not, it should 
be purchased. 

Keppele Hall cited the instance of an electric 
light company which, according to the cost depart- 
ment, took a contract for electric current below 
cost, as an example of the error of making the 
product carry all the overhead. The price offered 
for current by a large consumer, at a time when the 
load was light, was very low and below the cost 
of production, if the overhead was prorated to the 
output. Actually, the additional load imposed on 
the plant only the cost of the coal to generate the 
power and the cost of removing the ashes. While 
the cost department showed, after the contract was 
accepted, that the current was being sold below cost, 
as a matter of fact this contract proved to be a 
handsome dividend payer. Mr. Hall offered as a 
possible objection to Mr. Gantt’s plan the fact that 
it does not hold the superintendent responsible for 
items of expense which are under his control in 
slack times. The division of the indirect expense, 
holding the product for such portion of it as the 
superintendent can control, was given as a possible 
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solution of this problem. Stress was laid on ¢! 
fact that as the product eventually has to stand al] 
the expense, direct and indirect, the relation be. 
tween cost and selling price must never be lost sight 
of, for there is a limit which cannot be passed i; 
selling articles below cost. 

An arrangement suggested for proportioning in- 
direct costs is to have a machine or work place rate 
fixed to cover all indirect expense under normal con- 
ditions. Each job is charged with material, labor 
and machine- or work-place hours, the balance « 
the indirect expense not so absorbed being placed 
in an “under-absorption account.” This account in- 
creases in dull times and decreases in busy times 
The cost of the product is determined by the sun 
of material, labor and work-place hours, and except 
for variations in the efficiency of the worker this 
method holds the costs practically constant. 

R. E. Flanders, manager Jones & Lamson Ma- 
chine Company, Springfield, Vt., compared what he 
termed the “average rate” method of apportioning 
costs with what he called Mr. Gantt’s “proportiona 
rate’ method. Under his plan all items which g 
to make up shop overhead are charged to an over- 
head account, which is credited with all sums appor 
tioned as overhead to the work in process. The 
overhead rate is set to agree with average business 
conditions over a long period, and this rate can be 
charged from time to time to meet varying condi- 
tions. The two plans have many advantages in 
common. The principal difference between them is 
that with the average rate the burden of carrying 
idle equipment and organization through dull times 
is distributed over the cost of work in good times, 
while the proportional rate charges it to profit and 
loss. 


STANDARD COST ACCOUNTING FOR INDUSTRIAL ESTAB- 
LISH MENTS 


Charles Piez, president Link-Belt Company, Chi- 
cago, sent in a written discussion in which he told 
of the cost accounting methods of that company. 
He holds that costs are, at best, a more or less accu- 
rate approximation. With the fluctuations which 
occur in business, a determination must be made 
of what normal costs, due to normal factory opera- 
tion, are. In the ordinary run of manufacturing 
factory operation will range from 50 per cent or 
less of normal capacity, in dull times such as we 
have had recently, to 150 per cent of capacity in 
boom times. This statement applies not only to the 
factory as a whole, but to the several departments 
of a factory. 

The Link-Belt Company has assumed normal con- 
ditions to be those which call for the full comple- 
ment of men to work 2500 hr. per year. This means 
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: tv of 90 per cent of full time operation on 
j of a 54-hr. week. The figure of 90 per 
ken as a standard, because a manufacturer 
ve sufficient reserve capacity to take care 
needs of his customers upon short notice. 

rage factory expenses are distributed on a 

epresenting the 90 per cent activity of the 
d average or standard department expense 
eral expense factors are distributed on the 
vhich this activity represents. The costs, 
sed on averages, are therefore independent 
tuations in business. At the end of each 
the standard or average factors for each de- 
t are compared with the actual figures, and 
of all expense is compared with the total 
by distributing the expense by the stand- 
In times of depression the standard rates 
distribute the total expense, and the debit 
goes to reduce profits. In times of pros- 
there is a credit balance over the standard 
vhich will increase the profits. Sheets are 
red each month, giving a comparison of the 
rd expense rates and the actual rates. These 
to the management every month the condi- 
the business and permit corrections to be 
the standard rates when such are necessary. 
ez closed with a plea that the society should 
a committee to investigate the entire sub- 
cost accounting and to develop a standard 
d for industrial establishments. 

N. Polakov, superintendent of power, New 
rk, New Haven & Hartford Railroad, New Haven, 
lled attention to the fact that a great deal of the 

trouble in obtaining information of any value from 
cost systems is due to the using of data which show 
what conditions have been in the past instead of 
t they are at the present time, or what they will 
n the future. He gave as an instance a com- 
pany which generated a large quantity of electric 
current in a power station on which there was an 
‘rhead charge of about $200,000 per annum. 
en the company found that it needed additional 
ver, a proposition was made by an electric com- 
that the company purchase its electricity, in- 
ead of enlarging its station, offering a rate of 
ent per kilowatt-hour. A calculation showed 
the cost of electricity generated in the private 
n was apparently 0.88 cent per kilowatt-hour, 
ating a saving by purchasing at least the extra 
‘ent of about $30,000. Mr. Polakov, however, 
wed that the cost of current as made by the pri- 
station was figured with an overhead charge 
sed on previous conditions, and that instead of it 
ting about 0.60 cent per kilowatt-hour to manu- 
ture, plus an overhead of 0.28 cent per kilowatt- 
the conditions as they then existed or would 
t in the enlarged station would enable current 
be delivered at the switchboard for about 0.40 
with an additional overhead of about 0.20 cent 
lowatt-hour, a total of about 0.60 cent per kilo- 
nour. If the true figures were considered, it 
iid involve a loss of about $500,000 per annum 
nut down the private plant and purchase current, 
ead of achieving a saving of $30,000, as indicated 
ne cost department. 
avid Rushmore, chief engineer, power and min- 
epartment, General Electric Company, Schenec- 
N. Y., held that a proper distribution of costs 
nly one-half of the problem. The other half 
the analyzing of the data obtained and making 
real use in the operation of the factory. He 
attention to the opportunity which lay before 
ety to standardize cost accounting for indus- 
ants, exactly as it had established many me- 
standards. 
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Mr. Neeley presented a diagram, reproduced 
herewith, which indicates in a rough way the per- 
centage of factory output at which a profit becomes 
a loss, and at which it will pay to shut down the 
factory. The ordinates are dollars of output laid 
out to any convenient scale, and the abscissae rep- 
resent percentage of factory operation. Fixed 
charges are represented as a line at a constant dis 
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tance from the base. Lines representing labor cost 
and material cost are drawn from the intersection 
of the fixed charges line with the ordinate of zero 
production. The line of sales income is drawn from 
the origin of the diagram as shown. The area be 
tween the material cost line and the base represents 
the total cost of operation of the factory. The point 
where the line of sales income enters this area is the 
point at which factory operation becomes unprofit 
able, and at which the factory should cease opera 
tions. 

In his closure Mr. Gantt asked for a careful 
consideration not only of methods of cost keeping 
but of methods of improving efficiency in general. 
He called a halt on “efficiency engineers’”” who are 
efficient in name only, as well as on cost accountants 
who have an imperfect understanding, or no under- 
standing, of factory problems. He emphasized that 
“efficiency” is a means not an end, and that it is 
better to do something worth while inefficiently 
rather than to do something not worth while in a 
highly efficient manner. “For instance,” said Mr 
Gantt, “for many years we marveled at the won 
derful industrial efficiency of Germany. Since the 
great war began we have marveled still more at her 
military efficiency. What lasting good has either 
done for Germany?” Efficient manufacturing and 
efficient cost accounting must go hand in hand to 
make a better product, better and more contented 
workmen, and to establish better relations among 
the public, the capitalist and the workman. If they 
do not do this they are not worth while. If the: 
mean more wealth for the few and less wealth for 
the many, more power for the employer and less 
rights for the employee, then they must stop. In 
dustrial bankruptcy is better than high efficiency 
under these conditions. 

At the conclusion of the discussion a motion was 
passed for the appointment of a committee to in- 
vestigate the subject of cost systems for industrial 
establishments. 


Lubrication of Journal Bearings 


The laws governing the lubrication of journal 
bearings were discussed in a paper by M. D. Hersey, 
assistant physicist United States Bureau of Stand- 
ards. The discussion which resulted was a highly 
technical one. The general trend of opinion, how- 
ever, was to agree with the author, and it empha- 
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sized the value of the work done by him and the 
necessity of carrying on further experiments on the 
subject. The viscosity of the lubricant appeared to 
have a predominating influence on the results, but 
it was brought out that all oils of equal viscosity do 
not have an equal lubricating value. One speaker 
thought that the surface finish of the bearing and 
its hardness play a more or less important part in 
the breaking down of the oil film, and asked that 
these features be investigated in future experi- 
ments. Several practical conclusions were drawn by 
another speaker, among them the following: The 
length of bearings should at least be three times 
the diameter; the lubrication conditions for high- 
speed bearings should not be determined from data 
obtained on low-speed bearings; high-speed bear- 
ings can be allowed to become warmer than low- 
speed bearings without endangering the mechanism; 
water can be used as a lubricant for bearings run- 
ning at 3000 r.p.m. or more, providing a means can 
be found for lubricating the bearings while they are 
being brought up to their normal running speed. 

It was suggested that the laboratories of Ameri- 
can technical schools could render valuable assist- 
ance in gathering data and carrying the experiments 
outlined in the paper still further. After some dis- 
cussion of this point, Calvin W. Rice, secretary of 
the society, stated that the research committee of 
the society was established for the purpose of insti- 
tuting researches of the character outlined, and that 
the co-operation of technical schools was in mind 
when the committee was appointed. He also said 
that this work came within the province of the 
Engineering Foundation. A resolution was accord- 
ingly passed requesting the council to take up with 
the Engineering Foundation the desirability of in- 
stituting a further research into lubrication prob- 
lems, in conjunction with the research committee 
and the technical schools. 


Portland Cement and Concrete Structures 


A paper profusely illustrated with micro-photo- 
graphs and treating of the mechanical features of 
the hydration of Portland cement and the making 
of concrete was presented by Nathan C. Johnson, 
Raymond Concrete Pile Company, New York, who 
instituted a microscopic investigation of the mate- 
rials entering into concretes, similar to those con- 
ducted on steels. This was done to ascertain, if 
possible, the basic relations between the constituent 
materials in concrete. As a result, new knowledge 
has been obtained with regard to the functions of 
the various dissimilar ingredients of the concrete 
and as to the detrimental effects of foreign impuri- 
ties, such as entrained air. An explanation is 
offered as to why, even with the best of materials, 
only low-strength structural material is obtained. 
The production of binding substance, through the 
hydration of cement, was also investigated by the 
microscope and a surprisingly low efficiency of use 
is found to obtain in all concretes. 

The various speakers on this topic confined them- 
selves mainly to the citation of examples of peculiar 
behavior of concrete. One such case was in San 
Francisco, where the concrete in a portion of a 
reinforced concrete structure refused to set for a 
considerable period of time, although every known 
expedient for hastening the setting was tried. The 
conclusion was finally reached that there was some- 
thing fundamentally wrong with the cement itself 
and that the building would have to be taken down 
and the concrete replaced. The night before this 
work was to be started, however, a slight earth- 
quake occurred, and on the following morning the 
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concrete was found to have set as hard as ¢ 
An engine foundation which acted in a son 
similar manner was also described, except t! 
foundation was finally taken down. A fev 
later the fragments on the scrap pile wer 
found to have become like granite. No explanation 
was offered for this behavior, except the p: 
one that the shock of the earthquake and of t} 
moval of the engine foundation had relieved 
intermolecular stress in the concrete which had pre. 
viously prevented its setting. It was furthe: 
served that new machinery foundations which were 
not as hard as might be desired had suddenly be. 
come extremely firm when machinery was started 
in the vicinity, setting up a slight vibration. A 
practical conclusion that was drawn from the dis. 
cussion was that it is unwise to condemn too hur-. 
riedly what is considered poor concrete. 


Effect of Humidity on Belts 


The effect of relative atmospheric humidity in 
oak tanned leather belts formed the subject of an 
investigation by William W. Bird, professor of me- 
chanical engineering, Worcester Polytechnic Insti- 
tute, and Francis W. Roys, the results of which were 
presented at this meeting. The principal effect 
noted in the study, which was on a 4-in. single belt, 
was the lengthening of the belt with an increase in 
the humidity, thus decreasing the belt tension if 
the distance between pulley centers is maintained 
constant. This effect varies with the humidity and 
is less at low temperatures and greater at high tem- 
peratures. It is not, however, in direct proportion 
to the absolute humidity. 

The authors draw four useful conclusions from 
their studies, as follows: 

1. If a belt be set up at a low relative humidity, 
slipping will occur with a marked rise in the hu- 
midity, especially if it is accompanied with a rise 
in temperature. 

2. If a belt be set up at a high relative humid- 
ity, excessive stretching and excessive pressure on 
the bearings will result from a decided decrease in 
the relative humidity, especially if accompanied by a 
fall in temperature. 

3. If a belt be set up at a medium relative hu- 
midity the tensions will not be excessive at low rela- 
tive humidities nor will there be any great danger of 
slipping at high relative humidities unless accom- 
panied by excessive temperature changes. 

4. If a belt be set up at any relative humidity 
with a spring or gravity tightener, a load 50 per 
cent greater than the standard can be transmitted 
at either high or low humidity without danger of 
stretching the belt, slipping or excessive pressure on 
the bearings. 

Carl G. Barth, in commenting on the paper, con- 
firmed the conclusions of the authors as agreeing 
with his own experience and with the results of in- 
vestigations conducted by him and the late Frederick 
W. Taylor. He stated that the effect of humidity 
was not sufficiently considered in setting up belts 
in the shop, and expressed a hope that further in- 
vestigations would be made on the subject. 

One member offered objection to the paper as 
being a fine laboratory experiment but of little 
practical use, because belts in the shop were not 
run under laboratory conditions and the results ob- 
tained in the laboratory could not or would not be 
duplicated in the shop, and that it was impractical 
to insure the tensions called for by the paper being 
maintained in the factory. His argument was de- 
molished by others, however, who told of numerous 
cases where the belts were systematically main- 








nected and taken down at regular inter- 
e their tension measured and readjusted 
essary. Belts cared for in this manner 
trouble, lasted longer and transmitted a 
int of power than belts which were left 
and attention of the men. 
ibjiect of tightness received considerable 
n the discussion, and it was brought out 
natic, spring loaded or gravity tighteners 
reat value in reducing belt troubles and 
belt repairs. It was further pointed out 
as desirable to run belts with the tension 
ck side at the minimum possible figure. 
an idler pulley in connection with an 
tightener permitted the tension to be re- 
below the point where the belt would run 
lley without it, and thus enabled the trans- 
far heavier loads than are ordinarily con- 
ssible. 
suggestion for carrying out further studies 
effect of humidity on belts it was proposed 
ne technical school build three rooms in 
he humidity could be maintained at a con- 
ire, and run therein three belts cut from 
ne roll, under three different sets of condi- 
humidity and tension. Each test should 
tinued for one year in order that data could 
ned which would give some idea of the effect 
ditv on the life of the belt as well as on its 
tting power. Further experiments could be 
with the belts treated with some of the stand- 
belt dressings to ascertain whether or not these 
effect on the life of the belts. 
Commenting further on the effect of tightness, 
, speaker pointed out that the cost of the belt, of 
repairs, and the cost of the tightness should 
ve comparatively little consideration, if they, as 
authors claimed, reduced the belt breakdowns 
prevented machinery and workmen from stand- 
y idle in working hours while the belt was being 
red. The loss due to idle machinery would as 
exceed the cost of equipment necessary 
ts continuous operation. 


Heat Treatment of Motor Truck Axles 


Younger, of the Pierce-Arrow plant, de- 
d experiments made to determine the cause of 
of the axle shafts of motor trucks. The 
inder investigation was made from chrome- 
steel, turned all over to 2.1235 in. diameter. 
hemical and physical properties were as fol- 
Carbon 0.20, chromium 1.5, manganese 0.30, 
1.00, silicon 0.20, phosphorus and sulphur less 
0.04; elastic limit 90,000 lb. per square inch, 
im strength 105,000 lb. per square inch, re- 
n area 66 per cent, elongation 25 per cent. 
fts failed by twisting off at the ends, where 
had been cut in them. 
the experiments a truck was surged to and 
ts own power in a cradle which gave heavy 
the rear driving axle in alternate direc- 
exactly as would be the case in service. The 
ifts in the test truck failed after 5141 blows 
en endured by one, and slightly more by the 
The results of the experiments and of calcu- 
s and other studies revealed quite clearly that 
nes were a source of weakness, confirming a 
on a railroad accident recently, in which it 
nown that serrations in a tender axle led to its 
ve and the consequent derailment of the train. 
the quality of manufacture could not be im- 
only the material could be altered to remove 
ible caused by the failure of these shafts. 
decided that if the elastic limit of the steel 
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could be raised, the shafts would stand up better. 
A series of experiments were instituted which re- 
vealed that heat treatment would give a steel with 
an elastic limit of 175,000 lb., and a new specification 
of steel for the shafts was made as follows: Car- 
bon, 0.30; manganese, 0.50: chromium, 1.5; nickel, 
3.5; elastic limit, 175,000 lb. per square inch; tensile 
strength, 185,000 lb. per square inch; elongation, 
per cent in 2 in., 14; reduction of area, 53 per cent. 
Shafts made of this steel have given satisfactory 
service. 

The shafts are now machined from hot rolled 
bars, already heat treated to show an elastic limit 
of 100,000 lb. They are then heated in a gas fur 
nace to between 1450 and 1500 deg. Fahr. and 
quenched in oil, after which they are heat treated 
to about 700 deg. Fahr. and cooled slowly in air. 
The Brinell hardness number of the heat treated 
shaft should be 402 to 444. 

The discussion ‘resolved itself into two phases. 
Stress was laid on the value of an engineering in 
vestigation being made on a subject of this chara 
ter, in which the conditions of service were exactly 
duplicated in the investigation. When this is done 
the value of the study is much enhanced. The sec 
ond phase of the discussion emphasized the neces 
sity of the proper heat treatment of alloy steels. 
The heat treatment plays an extremely important 
part in the utilization of alloy steels, and such a 
steel that is not heat treated or which is improperly 
heat treated is little better or no better than carbon 
steel of corresponding quality. The question was 
raised in this respect as to the danger that might 
arise from failure to treat properly one or more 
forgings in a given lot. The author replied that the 
Brinell hardness test was an unfailing indication 
as to the correctness of the heat treatment, and that 
each piece should be subjected to a Brinell or sclero 
scope test as a part of the regular inspection. Prof. 
H. Wade Hibbard, professor of mechanical engi 
neering, University of Missouri, Columbia, Mo., 
spoke of the value of heat treated alloy steel in 
machinery parts and earnestly recommended its 
more general adoption for this purpose. 


CORRUGATED FURNACES FOR VERTICAL BOILERS 


F. W. Dean, mill engineer and architect, Boston, 
presented a design of vertical fire-tube boiler which 
dispensed with the use of furnace staybolts by the 
adoption of a corrugated furnace. Boilers of this 
type have been built up to firebox diameters of 72 
in. and of 200 hp. capacity. The steam pressure 
which could be carried by such a boiler is 200 lb 
per square inch, and a superheat of from 20 to 40 
deg. is obtained in the boiler itself. 

Divergent opinions were expressed as to the 
value of the construction proposed by Mr. Dean. 
W. F. McGregor raised the objection that the ex 
pansion of the furnace would produce excessive 
leakage on the tube sheets, and he also questioned 
the safety of the boiler as compared with the ordi 
nary staybolted construction. Prof. H. Wade Hib- 
bard severely criticized the method of staying the 
upper tube sheet, which method utilizes a bent stay. 
Under the conditions of operation given in the paper 
the stays would be at a blue heat—the most brittle 
condition of steel—and they would while in this tem- 
perature be constantly subjected to flexure with the 
varying expansion and contraction of the tubes and 
boiler, producing a dangerous situation. It was 
pointed out by others, however, that a slight change 
in the form of the upper tube sheet would obviate 
this difficulty, and that aside from this one point 
the boiler was fully as safe as the ordinary type. 
It was brought out, however, that the vertical fire- 
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tube boiler was an uneconomical type of steam pro- 
ducing apparatus as regards fuel consumption, and 
that there was little or no reason for building a 
boiler of this type, of the capacity and for the pres- 
sures given by Mr. Dean. 


NOMINATIONS AND CONSTITUTIONAL AMENDMENTS 


At the business session Wednesday morning the 
nominating committee appointed to nominate offi- 
cers to be voted upon at the annual meeting in De- 
cember handed in the following nominations: 

President: D. S. Jacobus, Babcock & Wilcox 
Company, New York. 

Vice-presidents: William B. Jackson, D. C. & 
William B. Jackson, engineers, Chicago; J. Sellers 
Bancroft, general manager, Lanston Monotype Com- 
pany, Philadelphia, and Julian Kennedy, consulting 
engineer, Pittsburgh. 

Managers: John H. Barr, consulting engineer, 
Union Typewriter Company, New York; John A. 
Stevens, consulting engineer, Lowell, Mass., and H. 
DeB. Parsons, consulting engineer, New York City. 

Treasurer: William H. Wiley, New York. 

At the same session it was reported that the con 
stitution had been amended to provide for a perma 
nent committee on standardization. Two other 
amendments were proposed at this session, one of 
which changed the number of members who may 
elect themselves a special nominating committee 
from twenty, as at present, to 1 per cent of those 
entitled to vote. The other amendment was so 
worded as to require the society to claim copyright 
on all reports, papers, etc., published by it, and speci- 
fying the conditions under which republication by 
others may be made. At present the society is pro 
hibited from copyrighting any of its publications. 


OTHER FEATURES OF THE MEETING 


In addition to the papers outlined above, there 
were others presented, upon which there was little 
or no discussion. These included the subjects of 
gas measurement, turbine pump design, condenser 
design, and concrete beams. There was, in addi- 
tion, one paper of a highly mathematical character 
on the subject of model experiments and the forms 
of empirical equations. Despite its forbidding ap 
pearance, this paper excited almost as much interest 
as any of the others. The discussion principally 
turned upon the use to which models could be put 
as a means of predicting the performance of full- 
sized apparatus. One phase of the discussion which 
was particularly interesting dealt with the possi 
bility of predetermining the distance to which loco 
motive sparks would be projected under varying con- 
ditions of wind and speed. This is of great im 
portance to the railroads, according to railroad men 
who took part, in view of the damage suits they ars 
required to defend on account of fires which ar 
alleged to have been started by sparks from loco- 
motives. Although there are several difficulties in 
the way, it developed that it would be quite possibk 
to conduct model experiments on this subject with 
the probability of obtaining results of real value 

On Wednesday evening a brilliant illustrated le 
ture was delivered by Dr. F. H. Newell on “The 
Engineer as a Citizen.” Dr. Newell described the 
work of the engineer in the reclamation of the arid 
deserts in the West, and in it he characterized the 


engineer as a man who had visions, and who then. 


went to work to make his visions realities. He 
mildly criticized the engineer for his failure to take 
the credit due him for his share in making America 
what it is to-day, and demanded that he work to 
achieve the place in public affairs that is held to-day 
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by the lawyer, the financier and the busin« 

Numerous manufacturing establishments 
falo and Niagara Falls opened their doors th 
visiting engineers, and the privileges offer: 


widely used. Among the plants were the 
wanna Steel Company, the Pierce-Arrow aut le 
factory, the Larkin soap works, the America ij. 
ator Company, the Niagara Power Compa: ind 
many others. 

The spring meeting of 1916 will be held New 


Orleans. 


BOILER MAKERS’ CONVENTION 


Concluding Features of Last Week’s Meeting at 
Erie, Pa. 


The methods of securing the adoption by St 

ctment and otherwise of a standard boiler code, know 
as the A. S. M. E. code, were important features 
the closing sessions of the meeting of the boiler manu- 
facturers at Erie, Pa., June 21 and 22, as they were 
of the sessions reported in last week’s issue. What 
remains to be covered therefore are the questio 

the technical features of the code and of a uniform 


inspection law. 
TECHNICAL FEATURES OF THE CODE 


Speaking of the technical features of the code, 
from the standpoint of the steam users, John A. 
Stevens, chairman of the American Society of Me- 
chanical Engineers’ committee, told how it was prac- 
tically an adoption of the Massachusetts boiler rules, 
with a long look ahead into the future, to provide for 
developments in the art of boiler manufacture and 
operation. He laid stress on the necessity of pushing 
the general adoption of the code throughout the United 
States to insure uniformity of specifications. The 
manufacturers are to-day under a hardship, in that 
boilers made for service in, say, Massachusetts, will 
not meet the approval of the authorities in Ohio. This 
precludes the manufacture of stock boilers and in- 
creases the expense both to the manufacturer and 
user. The A. S. M. E. code is the best one to adopt 
because it combines the best features of all codes, and 
represents the combined effort of all the best authori 
ties on boiler manufacture and use. The important 
point, however, was not necessarily the adoption cf this 
particular code, but of some code that would be uni- 
form throughout the country, in order to remove the 
conflicts in laws under which boiler manufacturers 
now labor. Other speakers laid stress on this point. 

Speaking for the material manufacturers, C. L. 
Huston, vice-president Lukens Iron & Steel Company, 
explained some of the changes which had been mad 

formulating the code in the interest of better ma- 

|. He explained particularly the difference be- 
tween fire box steel and flange steel, the former being 


ised for surfaces which are exposed to the products of 
combustion, and which are under pressure. These sur- 
faces require material which has had more caref 
workmanship, and a higher degree of inspectio1 
eliminat ernal and surface defects, which would 
ise failure under the combined influence of pressure 


d heat. The difference lies principally in the work 
manship and inspection, and amply justifies the higher 


, « | t 
ce asked 


for firebox steel. 
4 UNIFORM BOILER INSPECTION LAW 


I’. R. Low, reporting for the committee appointec 


to consider a uniform boiler inspection law, presented 
a draft of a law which it is intended shall serve as 4 
pattern for the various States in drawing up inspec- 


ion laws by means of which the boiler code sha! 
forced. The law provides for the creation 
bureau of steam engineering, presided over by a chie!, 
appointed by the governor. The bureau is charged 
with the inspection of the design, construction, 
dition and installation of each boiler in the State, and }5 
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ssue permits to operate inspected boil- 

se men to run boilers and engines. The 

r annual inspections, and the keeping 

ords of every boiler inspected. Pro- 

for the appointment of inspectors to 

.w, and it is also provided that the in- 

authorized boiler insurance company 

as inspectors, to inspect only boilers 

respective companies. Such boilers are 

State inspection. Provision is also made 

et of examinations of applicants for 

ate steam apparatus, and for appeal 

who fail to pass the examination; the 

licenses is also given in the act. The 

it unlawful to install a boiler which 

m to part I of the A. S. M. E. code, 

a shop inspection of the boiler while 

tion. Existing boilers are required to 
form to part II of the code. 

g of this draft provoked long and 

‘ussion. Exception was taken by sev- 

turers to the provision for shop inspec- 

iler while under construction. They felt 

d impose an unnecessary hardship on the 

yaker in the small town, where the ex- 

ring an inspector would be prohibitive, 

th the expense which the large manufac- 

ge city, where there would be inspectors 

times. Furthermore, they felt that if a 

in Indiana, for instance, was building 

se in Maine, he would be under the neces- 

to Maine for an inspector licensed by 

ch would put him to great expense, and 

ilar benefit to himself. Arguments were 

the incorporation in the law of a pro- 

ar to that in the Canadian laws, whereby 

ma turer submits his drawings to the proper 

depart t of the provincial government, and after 

pproval he is permitted to build and install his 

after the boiler is installed, the local in- 

ows that it has not been built in accordance 

the approved drawings, it is rejected and returned 

ilder. The risk of having the boiler rejected 

completion would, it was held, act as a suffi- 

rent against scamped work to warrant the 

the shop inspection. 

g these arguments, Mr. Low pointed out 

ilermakers themselves needed protection 

e manufacturers who would take advan- 

sence of a shop inspection to produce in- 

the chance that it might be overlooked 

al inspection. Such men would be able 

the honest manufacturer, and would in- 

ess to a great extent. Even though the 

ferior workmanship would eventually 

triment of the unreliable manufacturer 

tually put him out of business, neverthe- 

suffered in the interval by the man 

he letter and spirit of the code would 

reparable. Mr. Low argued further 

e of shop inspection would be no greater 

final inspection if it were necessary to 

and drill plates in order to find out 

ler had been built according to the code. 

sible to put every boiler manufacturer 

his boilers according to the code, 

the shop inspection could be eliminated, 

now constituted, it is impossible to 


e 
] 
a 


further developed a desire on the 
umber of those present to split the 
which were to be brought before the 
egislatures into three separate laws, and 
e legislation on any one subject by 
might be developed against another. 
of combining action on the code, on 

n, and on the licensing of operatives in 
ould be taken up as separate matters 
es should render most expedient. A 
finally passed that the draft of the law 
Mr. Low be adopted by the Adminis- 
to be used as a model upon which to 
which the council would endeavor to 





have passed in the various States. This council was 
empowered in other resolutions to take any steps it 
might deem necessary to promulgate the code and to 
secure such legislation as would be needed to put it in 
force. The council was directed to call upon the mem- 
bers of the association for any assistance it might re- 
quire to secure the passage of legislation in their re- 
spective States. 

Before the close of the convention, steps were take 
by several of the allied interests to select their repre 
sentatives on the council. 

UNIFORM COST ACCOUNTING 

The report of the committee on uniform cost ac 
counting was presented by H. D. Mackinnon. This 
report briefly analyzed the replies received from about 
75 boiler manufacturers to a series of questions re- 
lating to their practice in cost accounting, and recom- 
mended the adoption of a set of forms which would 
tie the accounting system to the shop system and to 
the sales department. It recommended that the fol 
lowing items be included in the calculation of ove 
head expense: Depreciation on buildings and machin- 
ery; taxes; insurance; power; heat; light; general ex 
pense; barn, cartage and teaming; advertising; work- 
men’s compensation insurance; drafting and estimat- 
ing; repairs to buildings, equipment and machinery; 
traveling and sales expense; clerical labor; non-produ 
tive labor and interest on investment. It also recom- 
mended the apportionment of overhead as a percentage 
of the payroll or direct labor charge, instead of by on: 
of the more modern and more accurate methods 

The discussion of the report principally comprised 
pleas for the adoption of cost systems by those who did 
not now use them, as a means of eliminating cut-throat 
competition and as protection to the manufacturers 
themselves against making bids that would not net 
them a profit on their work. 


NEW OFFICERS 


The nominating committee brought in the following 
nominations for officers of the American Boiler Manu 
facturers’ Association to serve for the ensuing year, 
and they were unanimously elected: 

President, W. C. Connelly, D. Connelly Boiler Com 
pany, Cleveland (re-elected). 

First vice-president, C. V. Kellogg, Kewanee Boiler 
Company, Kewanee, III. 

Second vice-president, G. S. Barnum, Bigelow Com- 
pany, New Haven, Conn. 

Third vice-president, E. 
Company, Saginaw, Mich. 

Fourth vice-president, Isaac Harter, Jr., Babcock & 
Wilcox Company, New York. 

Fifth vice-president, Charles S. Hooker, Union Iror 
Works, Erie, Pa. 

Secretary, J. D. Farasey, H. E. Teachout Boiler 
Company, Cleveland (re-elected). 

Treasurer, H. N. Covell, Gorton & Lidgerwood Com 
pany, New York. 

Member of Administrative Council, E. R. Fish, 
Heine Safety Boiler Company, St. Louis 


C. Fisher, Wickes Boiler 


It is announced that all the shops of the Canadian 
Pacific Railway Company will manufacture shells and 
other munitions for the Allies, and that the railroad 
shops controlled by the McKenzie and Mann interests 
will also turn their plants over to the British war in 
terests. An estimate of such business so far placed 
in the Dominion is slightly more than $300,000,000, 
which does not include the Russian contract for 
$83,000,000 placed with the Canadian Car & Foundry 
Company, much of which was sublet to manufacturers 
in the United States, and various smaller contracts 
About 200 companies in Canada are manufacturing 
shells at the present time. 


The Canadian Car & Foundry Company has received 
an order from the Canadian Government for 600 stand- 
ard 40-ton Intercolonial Railway freight cars, amount- 
ing to $750,000. 
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Present Status of Rail Specifications 


Need of Limiting Segregation and of 
Analyzing from Finished Rail and Not 
from Ladle—Promise of Heavy Sections 


should 
possible unnecessary punishment of the rail by im 
provements in the mechanical design and mainte 
nance of our equipment. We can be expected to im 
prove our structure under the rail as our loads in 
crease, and this change is in It is but 
fair to say that bad conditions, both as to equip- 


As users, we can and essen as far as 


progress. 


ment and track structure, have contributed to rail 
failures. That the large number of failures of rails 


has attracted no more attention 

vigilance of the track inspection. In 
majority of 
serious results 
much comfort from 
the possibility of 


pecause or tne 
the very grea 
cases the rails are removed before any 
not 


for each case offers 


ensue, but we must take too 
this fact, 
most serious 
this is fully recognized. 

Against these unsatisfactory conditions we have 
several possible solutions: Better steel, in the 
of more uniform steel; better steel 
with more rational sections; materially heavier s¢ 
tions; or 


consequences, and 


connectiol 


retrogression in loads and speeds l 


date, a combination of the first and second has bee} 


chosen. There has been a very general change t 
open-hearth steel, at an increased cost 

SHORTCOMINGS OF PRESENT SPECIFICATIONS 

Committees of this and sister societies have 
worked almost continuously on the subject of spe 
fications. To-day, after our fourth revision it 
period of eight years, our specifi ilmost 
identical with that of the American Railway Ens 
neering Association, but the seemi nall differ 
ences are really very important. Both spe atic 
are identical in chen | requil ( pri 
that the chemistry furnished by the producer sh: 
be that of the drillings from the ladle test ingot 
but both ignore the fact that the che tl 
actual rails, at least of part of then apt to differ 
widely from the ladle anal x ae ( é t 
open-hearth specifications there it least the me 
of an analysis for each heat In the case of the 
Bessemer rail, the chemist1 ther than carbo 
averaged fri two complete nalyse er 24 ht 
to determine the qualit | difficult to see } 
a specification could be made more absur Ll ve 
this clause in one form or another h eK n¢ 
still is part of many specification nd it did 
originate with our committee 

Neither the American Societ or Testing M 
terials nor the American Railw I ng A 
sociation specification really protects the ( 
to chemistry. Neither puts any limit on the 1 
of segregation permitted, and it is we 
this ranges over wider limits than would be per 
mitted in the ladle analysis. Dr. C. B. Dudley, wl 
did much work on standardizing method he 
cal analysis, would in his specifications not onl 
state the composition required, but also the met} 
by which the determination is to be 


THE LAMENESS OF THE PHYSICAL REQUIREMENT 


From the physical standpoint both specificatio 
are defective, as both contain tl 


1e pre sion that 
*Fron sd e! 
Atlantic ( t I e tf AY T _ x | 
! ils b ts 


sense 


the test piece meets the requirements, the 
will be accepted; but in the event of the 
of the first test piece, two more tests are mace, a) 
both the material is accepted. W, 
that this is a pernicious practice, in that th: 
sumer has positive proof that some of the a 
material does not meet the requirements. 
Our own American Society for Testing Mate. 
fication includes all the machinery for 
physically unsound material by nicking 
and breaking, and then provides that the rails rer 
these unsound test pieces shal! be 
epted as “special” rails. Presumably they are 1 
be used in some unimportant location. It 
to find unimportant places. Desig- 
nating marks in the way of paint or punch marks 
time. The only sure wa 
material out of important service is 
the mill. The total additional 
per ton for eliminating both of these objectiona 
is quite well known and is not large 


pass, 


epted 


rlais 


spec 


detecting 


resented by 


1% 
NoOssipie 


always 
pecome 111e? ble in 
keep such 
to ship 


from 


‘al clauses 


PROVEMENTS IN MANUFACTURING METHODS 


onsider all the steps in our rail industr 
few improvements in methods other 
e which lend themselves to increased out- 
There are some notable excey 
three in particular: namely, the ele 
producing better steel; the sink- 
for casting ingots, for producing bet 


we Ting very 
ac T 
iced Cost 
tric furnace, for 


ter ingots; and the deseaming process, for produ 


l 
er roiie } 


yy mechanically removing sor 
would later develop int 
processes are represented 


which 
seal All of these 
track under observation, but it is 
et too soon to justify an opinion as to their value, 
or have ny of these 


methods been genera! 


nnection, it may be mentioned that, 
ad-process steel rail made 
n methods, we have, als 
Sheffield by th 
will short! 


made in 
which 
service. 


and put in 
although not vet on a commer 
een attempted, and such rails 
under severe conditions. So fal 
e tests go, the results are promising 
be hoped that the large-scale 
will show what t 
from a more uniform product. Ont 
the requirement that the chen 
U e from the rail, instead of from the ladl 
segregation must be within rea- 


some of 


Ww in progress 


MEVIATION FROM THE USUAL INCREASE THE PRICE 


ion remains very much as it was 
ago. Any deviation from t 
mmediately met by an increase 
he price asked, the reasonableness of which th 
means of determining. In at le: st 
es e of which I have knowledge, the actua 
kind, so far as it could be ascer- 
‘ail breakage on a certain system, 
--fifth of the annual increase 10 


ePVe?T ¢)) eight vears t 
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| due to the introduction of a pro- 
fication designed to secure the qual- 
sired. It requires a lot of courage 
sense of duty to justify such an ex- 

the direct return is problematical. 


NING RAILS IN STRAIGHTENING 


vrowing belief that the straightening 
ning the material beyond the elastic 
sible for many otherwise unexplain- 
and it would also explain why rails 
r part of the ingot figure so promi- 
breakage record. The rail specifica- 
ssibly too exacting in requiring that 
be “smooth, straight in line and sur- 
thout any twists, waves, or kinks.” It 
whether this is not asking too much 
of the rail and whether it would not 
ake the greatest possible tolerance in 
epting rail with such variations from 
as can be reasonably 





In conclusion, I must repeat that the rail situa- 
tion, as we see it, is disappointing. To add to the 
complexity of the situation, the Government, 
through some of its bureaus, is taking a hand and 
investigating every serious failure, apportioning 
blame and suggesting remedies. This will prob- 
ably increase rather than diminish, and may some 
day be very awkward for the producer as well as 
for the user. 


Conversion of Centigrade and Fahrenheit 
Temperatures 


The desirability of employing the centigrade scale 
for the measurement of temperatures 1S becoming more 
and more recognized in this country, partk ilarly in 
view of the fact that this scale is used almost exclu 
sively in technical papers and publications—exclusively 
in those published in French or German. However, a 
large number of factories and laboratories still employ 
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NTS IN MILL METHODS 


irch for a remedy for our troubles, 
posed to improve the product by more 
changes in the mill practice. Many 
s could be settled by a small mill, in 
a large one, at which experiments 
de without affecting the regular opera- 
works. It may be feasible to provide 

some form of co-operation, through 
xpenses and the benefits may be dis- 
ong subscribing companies. 


th 
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the Fahrenheit scale. It frequently becomes necessary, 
therefore, to convert one into the other. The accom- 
panying chart has been found very convenient for this 
purpose. It is offered by Hugh P. Tiemann, metallurg 
ist of the Carnegie Steel Company, Pittsburgh, as a 
contribution to the San Francisco meeting of the Ameri- 
can Institute of Mining Engineers in September, 1915. 


The City Foundry Company has moved into new 


quarters at 934 Hastings Street, Toledo, Ohio, occupy 
ing an up-to-date foundry building, 60 x 90 ft. 
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by financial interests. It is true that Europe: than has ever been maintained for a year, as UW 
holders did not hasten to throw their America anner year, 1912, showed an average ol 


securities upon this market last year, though the tons per montl 


first judgment of many of our financiers was that ‘he exports of manufactures involving ir 
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howing a gain of nearly $5,000,000 

and of fully $10,000,000 over the 

age in the seven months preceding 

— tself this showing is quite satisfactory. 

: condition, from the viewpoint of 

producers, is still more satisfactory, 

ns: First, that the manufactures of 

eel included in the totals just men- 

reasing in the heavy products more 

ght products; second, because manu- 

included under iron and steel in the 

category, but still involving iron and 

ption, are also growing at a good rate. 

enough items to make a fairly for- 

wing, a comparison of manufactures 

er “iron and steel” in April last and 

earlier, there were decreases in value 

the following, and usually large de- 

\dding machines, cash registers, type- 

otype machines, printing presses and 

nes. The following showed increases: 

vers, metal working machinery, milling 

paper mill machinery, refrigerating ma- 

e machinery, sigar mill machinery and 

hinery. As a rule these manufactures 

re weight of iron and steel per dollar of 

do the others. Apparently they illus 

the wide range of demand for machinery 

the war. The most striking illustra- 

ncreases in the April to April comparison, 

Metal working machinery, $1,308,821 to $3.,- 

953; refrigerating machinery, $86,820 to $163,- 

shoe machinery, $108,174 to $144,950, and 
ll machinery, $70,196 to $199,401. 

anufactures involving the consumption of 

nd steel, but not returned under the iron and 

heading, satisfactory progress in export trade 

nade. Agricultural implement exports in 

valued at $1,534,715, or 165 per cent in 

the average in the nine months preced- 

nly 40 per cent less than the exports in 

eding April. While the motor truck ex- 

the earlier months of the war appeared 

prove almost insignificant compared 

exports in more recent months. In the 

nths August to February inclusive 4924 

trucks were exported, or 700 per month, but 

wed 1339 trucks and April 2267 trucks. 

exported in April were valued at more 

‘0 apiece and necessarily involved a con- 

weight of steel. Passenger automobiles, 

rts of which dropped sharply immediately 

war started, are attaining their old rate, 

se being from an average of 1124 per 

m August to February inclusive, to 2329 

and 3078 in April. 

nel is included with explosives when loaded 

inenumerated iron and steel when shipped 

Explosives averaged $1,698,300 per 

ie seven months of the war ended with 

ncreasing to $2,793,530 in March and to 

in $6,076,883 in April. The weight of 

ed in such a value is of course far from 
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inloaded shrapnel, our Washington cor- 
was recently advised, as noted in THE 
of June 17, that unloaded shrapnel is 
“all other manufactures of iron and 
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steel” and that since the war started the exports 
of such miscellaneous manufactures, apart from 
shrapnel, have been very small. The figures show 
an average for ‘ 
steel” 


‘all other manufactures of iron and 
of $1,194,362 per month in the seven montns 
August to February inclusive, while they increased 
slightly to $1,363,693 in March and then jumped to 
$2,800,750 in April. 

Electrical exports, involving very little iron and 
steel, make a very favorable showing in April, at 
$2,055,375, a fair increase over the average of pre- 
ceding months and an increase of 18 per cent over 
those of April a year earlier. Incandescent lamps, 
included under this heading, decreased very sharply 
from April to April, while dynamos, motors and 
static transformers decreased materially. Tele- 
graph and telephone instruments increased slightly, 
while insulated wire and cables quadrupled, increas- 
ing from $86,993 to $354,344. It does not seem 
difficult to fathom the occasion of that increase. 


Universal Adoption of the Boiler Code 

A significant remark was made by one of the 
speakers at the boiler manufacturers’ convention at 
Erie last week, on the value of the new boiler code 
of the American Society of Mechanical Engineers. 
Speaking for the consulting engineers, he said that 
for one ne was glad to be able to shift the respon 
sibility of providing a safe boiler from his indi 
vidual shoulders to the code. The possibilities of 
death and of severe injury to persons and damage 
to property which exist in a boiler are so great that 
the design should. not rest on the judgment of one 
man. An improperly designed boiler, or one in 
which there has been a slight error in judgment on 
the part of the engineer, is one of the most dan 
gerous things on earth, and no rules can be too 
rigid and no fund of experience can be too large to 
be drawn upon, if they will absolutely eliminate 
these errors of design and judgment. The benefits 
which the designing engineer will derive from the 
universal adoption of the code are so great that they 
should impel every engineer to lay aside his private 
ideas as to boiler design and work whole-heartedly 
for the incorporation of the code into the laws of 
every State in the country. Representing as it does 
the best practice and the widest experience of every 
branch of the boiler building and steam using in- 
dustries, it necessarily goes far beyond the knowl- 
edge of the individual designer. 

The universal adoption of the code by the sev 
eral States is an end to be earnestly worked for. It 
will benefit not only the designer but also the manu- 
facturer and the user. It will safeguard the public 
in that it will remove the menace of dangerous 
boilers in crowded localities, under sidewalks, and 
in hundreds of other places where a boiler explosion 
may do untold damage. 

The manufacturers will be relieved of the neces- 
sity of carefully scrutinizing the State laws where 
their product is to be used, and of building a special 
boiler for each State. Instead of having to build 
boilers to forty-eight different sets of specifications, 
they will, on the universal adoption of the code, 
have to build to but one set. The expense of manu- 
facture will be decreased, and also the expense of 
inspection. An approval of a boiler by an inspector 
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in the manufacturer’s own State ought 1 nsure New England Business Not 


the acceptance of it in every other Stat ine manu 
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f cage [he jewelry manufacturing trade, whic 
acturer then can build boilers Ol me ; : tne Pre idence territory, is profiting to som 


which he is now unable to do, except t tea the opportunity to sell the output of some of 


a 


extent. d especially of screw machines, which 
The large user of boilers will a cata of the equipment of a few of these est 
ice of copper, which has pr 
ne, has resulted somewhat directl; 
of electric switches, so that ste« 
States is to-day compelled to have boilet nstruct dominate n their construction with no 


small degree from the univer 


code. A corporation operating pl nt n tw ore 


according to the codes of the States ency, it is claimed by the various Hartf 
are to be used (,00t engvinee! | Are! who specialize on this product. 
[he brass manufacturing territory is 


apparatus for the same service be of uniform desig! : : 
ne ex ision of E iropean products. For ex: 


Waterbury Clock Company, Waterbury, Cor 
any other kind of machine} in U ent stat manufactures vast quantities of cheap watch: 


This appl es to boiler just aS mucn 


of the boiler laws this uniformit mM] : 1 familiar name, and also clocks, finds a ds 
the concern nappens to operate pbollers two difte1 ease in the demand for clocks. i rankly 
. aia . : . the G ry ock being out of the arket. the 

ent States his condition also preclude 4 r¢ el ou fe l mark oe 
. lo ias the call. The former is no bett 
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bility of moving boilers from one State t tne} haps n o good as the United States product 
which in the case of many establi ent as be ompetit it has had the predominating 
} considered desirable. This is particulat true f ch abo The ime condition exists 
contractors who, under the present state of ee | pple ap tose cages essential . 
are compelled to keep up several duplicate set hen coupled with Amé rican automatic machi 
' ; oe [The American Pin Company, Waterbury, 
equipment of hoisting engines, because of the operat 1 very large plant, is exceedingly 
tion in the boiler laws of the States in wl n the f it ha tarted working overtime this wes c W 
take contracts. The same thing is true of i) { the t taken into the confidence of 
locomotives, of steam shovels, et , “nis, We Ul derstanding ” that 
Aan a ts aia heii sialles re production is largely for domestic trad 
ete \. H. Nielson Machine Company, Bridg 
interests of all concerned—buyer, selle ene} Plas ished to its full capacity on ord 
public—are so well served : the tne have hiefly with machinery for the manu 
universal adoption of the boiler cod ert U 
fore to be hoped that the de the Eri me t of the Weed ( nain Tire Grip ¢ 
convention to press this adopt port, Conn.., running full time with 
ma nave ttle to do with war business, except 
early and well-merited succe chains for motor trucks and. othes Geebie aaeeen 
are destined r those parts of Europe where fight 
pea é There have been shipments 
3000 tires on foreign orders, but fh 
CORRESPONDENCE percentage of the company’s business is fo 
ihe gain in business from last y¢ 
ne i ( t month of May, is betweer “A 
L ne ipany reports a distinct ga 
The Henry Ford Furnace Not Needed ne =a . oe Se 
T'0 he Edito If He y Ford pl I lware trade. Prices have hel 
thropist he should } eal f1) ; f pt ner Ost e influenced seriously Dy tne 
Should he do so, he 1 é g the b if 
body’s mouth. Bu he ds his new tractor ] Che St Mfg. Company, Bridgeport, | 
and buys his pig iror he market then hi ed electrical supplies, especia 
ing the merci ant furnace the ce » service pne hin for the manufacture aut 
The condition of the m ant furnaces nlorabk r and pinions and simila 
One vreat consu! Y ‘ ft, othe lilt , cnie fly the machine cd pa 
his own blast furnaces, hant lave ound for jig and fixtur 
seen. vear aft aor. 4 et cro’ a minds ; Company has set a room aside 
restricted, The foundry trade |} i 
enough to rep e 1 ade wl ‘ i Lut ati Machine Company, Bridge] 
l'o-day the problem of hant ( Providence, R. I., manufacture 
Ml NT Fur? )WNEI is types, is busy in all depart 
P nt, formerly the Providence | 
\ yperating to capacity on sh 
The selling value play ecards sl : b eport shops are equally 
shops and containing the la ticle e tor The great problem 
eR! proved ne ¢ YT } le } ’ oO 
ompany, Philadelphia, v places a d file , Beaman & Smith, the Build 
is those fo ining’ & t point nd ed interest, the Diamond M 
ind for other us¢ own to aut g at high capacity, and th 
ay! ecard and ship ix card be . nape eral are working at full capa 
tect elwee é ls, t Une t Ul rush of orders the Brown 4 


are Kept clea eeded I la ‘ -. ie ovidence, R. ie will close 


n to employees from \ 


custom which was establishe 


The Hydra ill Pressed Stes Comp Cleve flies wi) emain open, howe’ 
Ohio, will « arge it plant the erectio ( tru Ww ve transacted as usual. 
tural steel building, 80 x 300 ft. The exter 


made to increase the capacity of all the company le i y P. Mount, Indianapolis, receiver fo. 


‘ 1a ] t > ty + ‘ ‘ ‘ l 
partments. A 10-ton el traveling rane, with Rumely Company, La Porte, Ind., has sold o 


’ ft con: | be purchased nd ohahls OY +} os ‘ . ‘ . 
30 it. span, will be purchased i pr Ly é ‘ ne tractior gine to the Russian Government 


equipment will be required g to $75,000 e delivered at Odessa. 
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¢ \ 
er a Bonus Distribution — Hiring : | 
Away Army Officers sting 
D. C., June 29, 1915.—The situation “° 
ped in the ordnance shops of the War - 
he result of the resignation of army - ” 
positions with private concerns mat a 
0 of war and the hiring away of a \ 
er of skilled workmen DY these c . - 
rendered more embarrassing to the . . 
new incident. This is the threat of a 
irt of some 1200 machinists and othe wie 
n the Washington navy yard who r 
of the Secretary of the Navy t 
maximum the increase in wages au 
gress a year ago, but which, because 
ible for increase must be divided . 
hat larger number of employees, must ; 
erage of six-tenths of 1 per cent. 
or leaders, quick to take advantage of 
predicament, not only declare then . 
ge out the men at the Washingto. = 
Secretary of the Navy agrees to vi 
neurring a deficit in the appropria- . ; 
o find the employees of the yard 
te establishments at considerably 
An appeal to President Wilson 1 
before a strike is ordered n the 
retary Daniels is holding a series of cor 
I aides ind with representatives « , 
the hope of finding a way out of the 
4 HH 
resignati yf rmy officers who are : 
ordnance expert have be tendered to the 
War that the Attorney General has beer : 
o render an opinion as to the “inalienable mp . 
in army Officer to have his resignation a 
me of peace. The officers in question are 
pon their prerogative and declare that the 
vill be benefited rather thar injured I > re. 
mitted to accept private employment. h 4 
gument has been made that the Gove . 
ire completely organized and sufficiently 
perated at fu capacity. The private 
which this officer is planning to go 
the line of producing ordnance sup 
nning an immediate expansi th: 
ess than six times the ec it ) 
plat ts. It s contended, neretore 
y te advantage of the Gover mou ( th ne oe , 
iT expert hould e pl tely ot listurbe Cnr ti tT ¢ ‘ ‘ 
al the promised development will lose ju Q , ‘ 
mount of vagueness 1 ii of Congressior 
| 1 other cases that introduces ar The lah« ead } 
d that serves to remind the espe ful tuthority t é ‘ 
tne department hat a bird he hand omr wit} hi | ’ me @ ¢ 
oversy at the Washingto ivy yard re “ he emploves India He | 
tration of the spirit so frequent! officials retort that tl f 
ganized workmen and the } mptne expe ture f ! 
eaders take advantage < el ed by Cone? ‘ 
ssment Two years ago Congre ers is that unless 
10,000 to be pro-rated among the Washinet ’ ' 
Wasl gytor yard l alr rease ove wi mer ‘ Wy ‘ : 
n fore This figured out a net increas« 
iveraging 7.8 per cent It was the 
‘ gre that this increase should apply Bar-Iron Was e Scale Settled 
! ees of the naval proving ground at ; 
l lefault of a direction to that effect At a Pawan . 
Washington navy yard received the entiré N. J., between wage ‘ t nalg 
Congress at its last session tool og Association ar he W Ba ‘ : he ' 
ind the declaration was specifically bar-iron scale h le | We 
port of the House Committee on Nav sign the Amal te va Phe el ; 
illotting the extra $240,000 after July asked for a slight I ta rtment f : 
men at Indian Head should be in the scale, but tl ne 1 that cor 
ision operates to scale down the in- ditions in the le ( t warrant al 
es of the Washington yard workmer vance in wages, and the est e, which pire be 
t to 7.2 per cent, and works out in June 30, will be I e for th ir commencing ¥ 
as a slight revision affecting only a July 1. No changes whatever wer le in tl 
ployees, for wherever the reductior and it was signed erence ’ 
, 
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STRENGTH MAINLY IN BARS 
Production and Consumption Still Grow 


Galvanized Sheets Lower—Possible Buying of 
Billets by Steel Works 


The steel trade enters upon the second half of 
the year with production about 50 per cent greater 
than on Jan. 1 and with the increase ir produc 
tion and consumption which has been more marked 
in the past two months still in progress. There is a 
general disposition to look for further expansion 
the remainder of the year, in spite of some irregu- 
larity in prices and of the failure of pig-iron prices 
to reflect the improvement in finished material. 

That the Carnegie Steel Company will buy bil 
lets in the East, so that it may have available for 
the Central West steel which would otherwise go t 
an eastern subsidiary of the Steel Corporation, 1 
a possible development, but the report of such pur- 
chases is not confirmed. Three more blast furnaces 
of the corporation have gone in in the past week, 
so that it is not likely to go into the pig-iron mar 
ket, as has been reported. 

Steel bars still lead all finished products in ac- 
tivity, yet the general estimate of the steel industry 
and the exaggerations as to the percentage of out 
put going abroad are based on the war boom in 
bars. A new French contract for 25,000 tons of 
shrapnel bars has been awarded to the Buffalo mill. 
and new bar inquiry, which is large, includes 50,000 
to 60,000 tons for export and 42,000 tons of 31!%-in. 
rounds for high explosive shells. Shrapnel and bars 
have only begun to figure in the export returns. 

Some structural jobs long in the air are now 
coming to the fabricators. For a Pennsylvania 
freight station at Chicago 12,000 tons has been let 
to the McClintic-Marshall Company, and 5400 tons 
for the Burlington bridge at Kansas City. The 
American Bridge Company is low bidder on 24,000 
tons for the St. Louis bridge approach, on which 
deliveries run to July 1, 1916. 

Railroad contracts for track fastenings for the 
second half will be of good size. The New York 
Central is in the market for 30,000 kegs of spikes 
and 15,000 kegs of bolts besides 9000 tons of bars, 
and the B. & O. is inquiring for 20,000 kegs of 
spikes. An order for 8000 tons of rails for the E] 
»aso Southwestern has gone to the Colorado mill. 

Galvanized sheets are being readjusted and 4.50c. 
is now asked for No. 28. Consumers are far from 
being reassured, however, in view of the jump from 
17c. to 2lc. in spelter in the past week, and sheet 
mills look for no large buying until the situation is 
clearer. Black sheets also are far from active. Two 
or three Ohio mills have gone $2 to $3 below the 
recent level on blue annealed in the competition due 
to the shutting up of galvanizing plants. 

Tin-plate mills are coming into better operating 
conditions, thanks largely to demand from abroad. 
A new inquiry from France is for 140,000 boxes. 
England and Italy are also buying. 

Products in which foreign demand figures but 
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little show spots of weakness. 
are examples. The argument 
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ise widitl TULLE 


finished steel market based on possible 


city ant 


Plates az 
for an 


a 


some indications of short supply 


] 
hearth billets and sheet bars is met by sg; 


and there of 
structural shapes. 


1.15c. plates and by conce 
Yet some large producers 


holding for 1.30c. on last quarter deliveries 


bars and shapes. 


Cold rolled strip steel has advanced $2 
after general buying on a 2.75c. basis for t 


ond half. 


In the 


situation that has developed 


hearth steel in the Pittsburgh and Youngst: 


tricts, there is a new 


ron has felt the effect. 


intere 


st in 


Besseme} 
bars and billets and the market for Bessemer 


A sale of 10,000 to 


made this week and $13.75 at furnace is now 


mum. 
Bi 
IAS 1 


1 


helped 1) 


iron, on the 


Ket. One 


$13.75, delivered. 


Ferromanganese developments point to a tighter 
condition than has yet been seen, unless manga 


] 


ore supplies are much increased in the second half 
Imports to Great Britain as well as 
to this country have fallen off heavily in the past 
domestic shipments from Brazil 
were over 16,000 tons in May, after being less than 


of the year. 


six months, but 


other hand, 
the blowing in of more furnaces, as mucl 
of the additional product will be sold in the mar- 
interest has made very considerable sales 
at low prices preparatory to increasing production 
In eastern Pennsylvania a purchase of 6000 tons 

’ basic iron was made by a new buyer at clo 


has 


1000 tons in the three months preceding. 


A Comparison of Prices 


Acivances Over the Previous 


Declines in 


Wee) one 
Pig Iron, Per Gross Tor 
N oe elpl 
N am’ } ce 
N : the Cin'ti 
Ni Bir im, Al; 
N Chicago* 
B eastern | 
\ nace 
I I t I xh 
I I Ch'go* 
ttsburgh 
= ib ZO 


Billets, ete. Per Gross Tor 
B 


ess billet Pittshure} 


Finished Iron and Steel, 

‘ sb. t rge Buver 

VV, at mill 
delph a 


sburgh 


Res 


Steel | $ ‘ittsburgh 
New York 
Pittsburgh 


ites, New York 


a} yf 


Pittsburgh 
New York 
oved steel, P’gh 

steel, P’gh 


Pittsburgh 


Sti Sa 


switchins 
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strict is 5« per 








previou 


Week in Heavy 
Italics 
onth and one year 
June 30, June 23, May 26,. 
1915 1915. 1915 
$14.2 $14.25 $14.25 
12.50 12.50 12.75 
12.¢ 12.65 12.40 
9.7 9.75 950 
13.00 13.00 13.00 
13.7 13.75 13.25 
12.65 12.65 12.50 
14.70 14.70 14.70 
13.00 13.00 13.00 
13.3 13.35 13.45 
15.7 15.75 15.7 
°1.00 21.00 20.00 
21.00 21.00 20.00 
22.00 22.00 21.00 
27.00 27.00 26.00 
2e.US 22.02 22.02 
7 O0 25.00 25.00 
Cents Cents Cents 
1.25 1.25 1.25 
122% 1.22% 1.17 
1.25 1.25 1.20 
1.20 1.20 1.15 
1.25 1.20 1.20 
1.410 1.369 1.369 
1.20 1.15 1.15 
1.369 1.319 1.319 
1.20 1.20 1.20 
1.369 1.369 1.369 
1.15 1.15 1.15 
1.20 1.20 1.20 
1.30 1.30 1.25 
charge for delivery to 
ton 


TTT LLL 


not 








She and Wire, 1915 1915 1915 1914 
ge suvers Cents Cents Cents Cents 
gl 1.7 1.75 . 4 1.80 
E Pg p00 +00 3 2 75 
r 1.55 l 1.50 
L.o l 1.5 1.55 
I 3 1.3 l 
P’gl 2.40 210 1.94 
\l 
I ers (i¢ ts ( nts Cents Cents 
vy York 2 50 0 21.00 1.1214 
er N y A Th »+ 00 1X 13.7 
21.00 17.50 18.7 $90 
21.50 18.00 19.00 Os 
5.60 ; 1.22% SO 
7 7 1.30 0) 
gM 1.2 7.87 ) 
N Y none ! é none ‘ 
eh § 2 10 e2 1 ; 
(OK lisville, Per Net Te Ove 
mip S1.f > 60 s 0 17 
} " - ‘ 9 
lid i 
mpt oo 9 0 nr » 
j 
iture Z 22 2 9 
I Per G s 
‘ La. o.6 2.2 2.7 
delph 4 15.00 15.00 15.00 an 
gO 10.75 10.50 9.7 11.50 
delphi 11.50 11.50 11.50 11.00 
I’ gh j 7 1 ‘ , 
Phila d 1.25 11.00 0 
{ =O 9.7% 9 50 , ae _ 7 
l 12 12.00 1 mA 
pl t l 12 2 ite 
ton) ’ ’ G OF ) 


Finished Iron and Steel f.o.b. Pittsburgh 


ates from Pittsburgh in carloads, per 100 
York, 16.9c.; Philadelphia, 15.9c.; Boston, 
ffalo, 11.6c.; Cleveland, 10.5¢.; Cincinnati, 

: anapolis, 17.9c.; Chicago, 18.9c.; St. Louis, 

‘ansas City, 43.6c.; Omaha, 43.6c.; St. Paul, 

29: Denver, 68.6c.; New Orleans, 30c.; Birmingham, 

\la., 45c.; Pacific coast, 80c. on plates, structural shapes 

heets No. 11 and heavier; 85c. on sheets Nos. 12 
5c. on sheets No. 16 and lighter; 65c. on wrought 
boiler tubes. The foregoing rates to the Pa- 
t are by rail. The rate via New York and the 
Canal has no stability, being dependent on 


Plates.—Tank plates, 4 in. thick, 6% in. up to 100 
le, 1.20c. base net cash, 30 days. Following are 
prescribed by manufacturers, with extras: 

lates, tank steel or conforming to manu 
specifications for structural steel dated 
equivalent, \% I and over on thinnest 
d under, down to but not including 6 ir 


wide, inclusive, ordered 10.2 lb. per sq 


ered ,;-in. plates Plates over 72 in. wide 
,; in. thick on edge or not less thar 1 ib 
e base price. Plates over 72 in. wide ordered 
b. per sq. ft. down to the weight of 16 
16 in 
erweight, whether plates are ordered to gage 
governed by the standard specifications of 
American Steel Manufacturers 


Cents per Ib 
in. to and including 3-16 in . «10 

16 in. to and including No. 8 
No. 8 to and including No. 9 


No. 9 to and including No 10. 50 


No. 10 to and including No, 12 i) 
ing straight taper plates), 3 ft 
0) 
rel >} ft. in diameter and over <0 
flange steel ] 
\ ind ordinary firebox steel 20) 
ee] of 
$1) 
ebox steel 0 
in. up to 110 in., inclusive 0 
n. up to 115 in., inclusive 10 
n. up to 120 in., inclusive l 
n. up to 1 , inclusive 
n. up to 130 in., inclusive 0 
, 1.00 
inder t. to 2 ft., inclusive 25 
} ler t. to 1 ft., inclusive f 
eths under 1 ft 1.55 
itting ect gular plates to lengths t 


‘roducts.—Prices to jobbers. Fence wire, Nos. 


00 lb., terms 60 days or 2 per cent. discount 
carload lots, annealed, $1.35; galvanized, 
nized barb wire and staples, $2.40; painted, 
e nails, $1.55. Galvanized nails, 1 in. and 
) advance over base price; shorter than 1 
e advance over base price. Woven wire 
per cent off list for carloads; 68 off for 
67 off for less than 1000-rod lots. 


y 
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The following table gives the price to retail me 
chants on fence wire in less than « 


. th ¢ 
arioads, With ne ¢ 


tras added to the base price: 


Wire Rods.—Bessemer, 


$25 


Structural Material.—I-beams, 3 to 15 in.; channs 
3 to 15 in.; angles 3 to 6 in. on one or both leg 
thick and over, and zees, 3 in. and over, 1.20: Extra 


on other shapes and sizes are as follow 


\ er 
1 
1 s | = 
Tee Sstructurl Siz Ke 
I ruck 
( ela at 
Si } 
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H I t 
( utting if 
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Wrought Pipe.—The following are the jobbers’ cat 
load discounts on the Pittsburgh basing card in effect 


from June 17, 1915, all full weight 


vi 
Steel Iron 
Inches B G ‘ it I 
«s, 4 and % : 
at 
t 
VW 
2 f 4 
to ¢ t ] t 
7 t l Té 4% f ‘ 
} f ; ‘f 
f sf 
' : 
D fe 
o 3. butt 7 ) 
ip I { 
to 6, Lp t ‘ | 
T f } 
~ : 
las 
Dp 
to : 
B We as 7 ale j 
« , and % 67 3 * 
79 591, GF 
¢ to ig 76 58M 
o 3 id ‘ 
Lap “uu / tra strong, p 
— . ‘ 
to 4 j t { 
} to 6 74 . 69 16 
7 te 2 8 ‘ eR i 
+ to 1 63 61 1 
’' to f 
Bu VW d ) ma } é / 
é f 4 
% to 1 f 1514 te ) 37 
2 to 2% 67 17 nd ¢ ) 
Lap Weld, double extra stron end 
6 $31 Z : 
Z to 4 t j fe ; ; 
ti, to 6 64 :4 : to ¢t s 
7 to 8. § 6 4 
To the large jobl | i€ I 1clit pe ent is 
lowed over the above discounts 
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Sheets.—Makers’ prices for mill shipment on sheets 
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‘ rable ra ome rills possible t } 4 Ne 
1ote ; | 1 heavier p 1 sume ot t | ! ) < ‘ 
Pitts! irg ew stor ic} P , . ' ‘ : . ‘ 
The |] r Thon —_ of the Ca nave covered r third lart l 
hich ordi y makes rails only, is 1 discount ame o 
} , ‘ , ind st eg yu j Une rT € ire ft De ‘ : 
, T+ ited that eve : Lirly ind oe ots ‘ { fT ] 
tandard sections d one order fot f.o.b. Pittsburgh 
1200 tor for foreign delivery have Railroad Spikes.—The New \ ( 
th a local mill through the United ing fo 0,000 Keg ) é \ 
j ts Comp [he new iem a Balt ore & Ohi U0 OU he Whe « ‘ I ‘ 
tive ne Carnegie Company na y VUU nd th Lehig N England 2000 I tea 
rders and specifications that on all thes ries make1 oting $1.40 
We ote tandard section rails nd holding W 1iote stand es « oad 
1.25c., and of open-heartn, ] iC... spikes at $1.40 na na i oad a | oat pikes il 
We iote light rails as follows, i $1.50 per 100 Ib., fc Pittsburgh 
7 a nd 10 il sections, 1.275¢c.; 12 and 14 Hoops and Bands. Nea y all cor imers of |! nD 
The price I ight rails are ma into last half of the vea Loca ‘ 
ire 1.25¢. on bands ar 1.50c. on hoops, and ite t é 
litions t ‘trade have been much Tefusing to go lows The Shar Steel Hoop Cor 
e heavy foreign demand. This comes Pany reports it is operating to 100 per cent, and it 
gland, France and Italy, one inquiry output of hoop ul i is Nd 1 PETIE nth 
hat came out last week being for 140.000 ahead. We quote tee Us as S ] i ry in 
tated that yme foreign buyers of ti third quarter and last half, with extras as per the steel 
‘ { irrang« oO secure hottoms and to bar card, and ster p t 1.50¢., 1 Pitt irgn 
ind Several mills are refusing Wire Products.—The mestic det i for wire and 
eign orders, being filled for the next wire nails is mostly for small lots, it specification 
weeks and not able to make deliverie against contracts are still coming in auite freels The 
stated that prices on foreign orders for foreig? demand is heavy v. ind a ver’ irg al nt of 
ye from about $3.05 to $35.25 or highe. wire nails is belIng shipped ‘ road . cA ry Thi 
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to give the mills work to run full, and they are operat- 
ing to only 65 to 75 per cent of capacity. We quote steel 
bars at 1.25c. for third quarter; common iron bars made 
from part scrap, 1.25c. to 1.30c., and test-iron bars at 
1.35¢. to 1.40c., f.o.b. Pittsburgh. 

Rivets.—Makers report the new demand for boile1 
and structural rivets as active, and more orders are be 
ing placed than at any time in more than a year. Some 
of the rivet shops that have done very little for a long 
time and are now running to 75 per cent or more of ¢ca- 
pacity. Prices are firm, and if the demand keeps up will 
likely be higher. We quote structural rivets at $1.50, 
and conehead boiler rivets at $1.60 per 100 lb. in carload 
lots, f.o.b. Pittsburgh, smaller lots bringing from 5c. to 
10c. advance, depending on the order. 


Cold-Rolled Strip Steel—On account of the heavy 
demand and the higher prices for raw materials the base 
price on cold-rolled strip steel has been advanced 10c. 
per 100 lb., or to $2.85. It is stated that most large 
consumers have covered for third quarter and last half 
of the year at $2.75 base, but on current orders all the 
makers are now quoting $2.85 base. We quote hand 
rolled steel, 1% in. and wider, under 0.20 carbon, sheared 
or natural mill edge, per 100 lb., $2.85, delivered. Ex- 
tras, which are standard among all the mills, are as fol 
lows: 


extras for 
straightening 
Iixtras for soft ind cuttirz 
Extras for or intermed to lengths not 
Thickness, in thicknes ite tempers less than 24 
0.100 and heavier Baste $0) $0.10 
06.099 to 6.050 Soo 0 
0.049 to 0.035. 0.20 | ee 
0.034 to 0.031 0 40 
0.030 to 0.025 04 0.40 
0.024 to 0.020 O.5 0.41 ( 
0.019 to 0.017 0.8 r50 
0.016 to 0.01 ay ) ) 
0.014 to 0.01 1.95 
0.012 2 30 ) coils onl 
0.011 ? 65 coils o7 
0.010 2.00 0 coils only 


Merchant Steel—The new demand is more active, 
and specifications are coming in more freely than for a 
long time. Shipments by two leading makers in June 
were the heaviest in any one month for more than a 
year. Prices are firm and in small lots are as follows: 
Iron finished tire, % x 1% in. and larger, 1.40c., base; 
under % x 1% in., 1.55c.; planished tire, 1.60c.; channel 
tire, % to % and 1 in., 1.90c. to 2c.; 1% in. and larger, 
2c.; toe calk, 2c. to 2.10c., base; flat sleigh shoe, 1.75c.: 
concave and convex, 1.80c.; cutter shoe, tapered or bent, 
2.30c. to 2.40c.; spring steel, 2c. to 2.10¢c.; machinery 
steel, smooth finish, 1.80c. 


Nuts and Bolts.—Makers report shipments hzavier, 
with the new demand more active. Most large consum- 
ers are covered over second half of the year and are 
specifying freely against their orders. Prices are stated 
to be firm, discounts to the large trade being as follows 


I S S. Cold Punched Blank and Tapped, Cha 
fered, T? med and Reamed 
» il and smaller, hex ; s.1c. per Ib. off 
% in. and larger, hex 7.3c. per Ib. off 
Square, all sizes per lb. off 


Semi-Finished Tapped 


» in. and smaller hex : $5-10-10-10 off 

’s in. and larger hex 85-10 
Black Bulk Rivet 

7/16 xX 614, smaller and shorter 


Package Rivets 1000 Pes 


Black, metallic tinned and tin plated 75-1 


Discounts on bolts as recently adopted are as fol- 
lows: 


Common carriage bolts, *% x 6, S & S rolled, &0 

80; larger or longer, 75-5 Machine bolts, h. p. nuts, % x 

S & S rolled, 80 cut, 80; larger or longer, 75-2/1( i 
chine bolts with C. P. & C & T nuts, & x 4,S€&S8 2 
larger or longer, 7 folts without nuts, 6 it d shorter 
extra 10% longer lengths, extra 5 GS F&F h screw 
75-2/10-5 Nuts, blank or tapped, h. p. square, 6.20 hex: 
gon, 7.10 Cc. P. C & T square, 5.80 hex me i a 1 
7.30: smaller, 8.1 C. P. plain, square, 5.30; hexagon, 

C. P., semi-fin. hex., ®% and up, 85-3/10; smaller, if 


Wrought Pipe.—The demand for tubular goods ir 
June, especially for the smaller sizes of merchant iror 
and steel pipe, was slightly better than in May. One 
mill reports that on small sizes of pipe it is sold up from 
two to three months ahead. A local mill is reported to 
have taken an order for 60 to 65 miles of 8 and 10 in. 
line pipe. The mills are now operating to about 80 per 
eent or better of capacity. 


Boiler Tubes.—The new demand for locomotive-anéd 


merchant tubes in June was heavier than 
mill reporting that it booked nearly doub 
business in June as in any other month in n 
year. Discounts on iron and steel boiler tu 
ported firm. 


Old Material.—The local situation in 
quieted down, largely for the reason that 
consumers, that have been buying rather free 
now report they are well stocked and are 
take in any more until their yards are clea 
some extent. Recently selected heavy steel 
as high as $12.50, delivered at Monessen, Pa 
price could not be obtained to-day. Prices « 
turnings and compressed side and end sheet 
firm and higher. Some dealers are not anxious 
present, believing that prices are bound to be 
the near future. For delivery in Pittsburgh and near), 
districts that take Pittsburgh freights, deal 
about as follows: 


Hea steel melting scrap, Steuben- 
Follansbee, Brackenridge, 
SI} oO Monessen, Midland and 
Pittsburgh delivery bextewe’ $11.75 te 
Cor ressed side and end sheet scrap. 11.75 t 
; oundry cast . acs 12.25 t 
Bundled sheet scrap, f.o.b. consumers 
Pittsburgh district i ae v.2 
Rerolling rails, Newark and Cam 
bridge, Ohio, Cumberland, Md., and 
‘ranklin, Pa ae ; 11.75 te 
N | iLilroad malleable stock . 10.50to 
I road grate bars «a 8.50 te 
Low phosphorus melting stock 15.25 to 
| ir axles 18.75 te 
Steel car axles é 13.25 to 
ymotive axles, steel 19.75 to 
N 1 busheling scray 10.25 to 
No busheling scrap 7.25 te 
Vi hit shop turning 8.25 te 
Old wheels 11.75 to 
( ( borings 8.75 to 
*S)} t bar crop ends 12.00 t 2 
Ol ! ils 12.75 to ; 
No. 1 railroad wrought scrap 10.75 to 
Heavy steel axle turnings eas 8.50 to 
leay breakable cast scrap . 10.75 to 
*Shipping point 


Coke.—The local market is quiet. Coke has not yet 
responded either in demand or price to the general bet- 
terment in the steel trade. The production is much 
heavier, but it is largely with those making coke for 
steel works blast furnaces, the demand for furnace cok 
from merchant furnaces being dull. This week the H. C. 
Frick Coke Company is starting up about 400 more 
ovens, among the plants to be started being Hecla No. 3 
which has been idle for about six months. We quot 
best grades of blast furnace coke at $1.55 to $1.60 fo. 
prompt shipment, and $1.70 to $1.75 per net ton at oven 
for delivery over remainder of the year. We quote best 
makes of 72-hr. foundry coke for prompt shipment at 
$2 to $2.25, and on contracts from $2.25 to $2.50, per net 
ton at oven. The Connellsville Courier gives the output 
of coke in the upper and lower Connellsville regions f 
the week ended June 19, as 348,510 net tons, an increast 
over the previous week of 13,996 tons. 


Chicago 
CHICAGO, ILL., June 30, 1915.—(By Wire.) 


The approach to a normal and profitable operatio! 
of the steel mills is being rapidly accelerated. An es- 
timate of last week’s local bookings of steel, for ear'y 
delivery would not fall short of 75,000 tons. The ap- 
portionment of Pennsylvania rails and fastenings was 
received, including 32,000 tons of rails, 6300 tons 
tie plates and 2400 tons of angle bars. Orders wert 
placed for 12,000 tons of steel for the new Pennsy!va! la 
freight terminal and 5400 tons for the Burlingtons 
bridge at Kansas City. Another Kansas City bridge 
brought 1100 tons, while additional orders of structura! 
steel for buildings and bridges called for 2500 tons. Ot 
less individual prominence, but important in the aggre- 
gate, were some 3500 tons for export to Canada and¢ 
Great Britain together with a total of specifications 
covering shapes, bars and plates from car builders, 
bridge shops and the general run of manufacturers " 
which all of the mills participated. For early placing, 
the 24,000 tons for the St. Louis bridge and 20,000 
tons for 1000 Northwestern and 2000 Burlington cars 
are an immediate prospect. From the standpoint 
tonnage, shapes, plates and bars are almost equally 
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emi-finished steel in the form of sheet 
wire rods is absorbing a fair propor- 
ing capacity, particularly in the oper- 
ling interest, while of the more highly 
spikes and track bolts are being 
Sheets alone are conspicuously neg- 
this the reason is readily recognized. 
e the mills at Indiana Harbor, having 
acity, are taking the output of eleven 
en-hearth furnaces for remaining prod- 
of average prices is advancing with 
ructural steel and bars the price of 
e rolled is from 1.25c., Chicago, to 

in the coming quarter will be largely 
1.339e. and 1.389¢., while for fourth 
nor portion of the total tonnage will 
1.489c. Plate prices have moved up 
market for third quarter bookings 
‘9c. and lower. In other directions 
almost entirely lacking. June will 
een an exceedingly light month for the 
though some satisfaction is obtainable 
Pig iron, considering the 
presents an unsatisfactory condi- 
terial values have this week moved up 


of prices. 


ansactions in Southern iron and in 
Southern analysis have been the com 

ent features of the week. The iron 
South is reported as having brought 
gham, but competitive iron from local 
have been sold at prices calculated 

iness. Expected sales of malleable iron 
ized in several instances, although the 
juantity purchased will not greatly exceed 
At South Bend, Ind., a plow manufacturer, 
al purchases of charcoal iron are among 
portant of the year, is in the market. Char 
iotations, while generally maintained on the 
he minimum furnace price of $14, show some 
formity in the differentials for the several 
lo what extent this may or may not represent 
the market will doubtless appear in the 
pending transactions. Demand for North- 
iron is limited but prices are firm at $13 
The following quotations are for iron de- 
sumers’ yards, except those for Northern 
eable Bessemer and basic iron, which are 
e, and do not include a switching charge 


+ 


ton: 
, Ne t 
- N¢ if 
e N « t ~ < 1¢ 
No $1 0 te 13.7 
No Ho0 to ] 0 
No l Oto 13 ) 
nd 1 { 14.25to 14 ) 
oft 13.75 to 14.00 
00to 13.2 
16 ) 
50to 13.00 
.N0 to 
K lvery, 8 percent. 16.50to 17 
} \ } é 7 LH to 


(By Mail) 


1 Track Supplies.—A feature of the very 

t taken by the leading interest last 
tment of Pennsylvania rails, amount- 
ately 32,000 tons, accompanied by some 
e plates and about 2400 tons of angle 
pecifications for track fastenings, tie 
nuous joints have been heavy. We 
railroad spikes at 1.50c., base; track 


re re nuts, 1.90c., base, all in carload lots, 
al plates, $23.25 to $24.25, f.o.b. mill, net 
if section Bessemer rails, Chicago, 1.25c., 


p- irth, 1.34¢.; light rails, 25 to 45 lIb., 1.07c.: 
1.12¢c.; 12 lb., 1.17¢.; 8 lb., 1.22c.; angle 


ome mele 


s Chicago, 

i S ral Material.—Structural business has been 
y ely from all directions. Among the most 
A lers placed are the 12,000 tons for the 
by freight terminal at Chicago, awarded to 
¢ Marshall Company, the steel to be fur- 
, ne Jones & Laughlin Steel Company; 5400 
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tons for the Hannibal bridge at Kansas City, awarded 
by the Burlington Railroad to the American Bridge 
Company, and 1100 tons, taken by the same fabri 
cator, for the Eighteenth Street viaduct at Kansas 
City. Bids were taken Tuesday on the 24,000 tons fo. 
the approach to the Free Bridge at St. Louis. The 
American Bridge Company was the leading factor i 
the taking of other contracts last week, being credited 
with four orders for an aggregate of 1125 tons, includ 
ing 375 tons for a Santa Fe elevator at Argentina 
Kan., 315 tons for the Montreal Mining Company 
Hurley, Wis., and 304 tons for a bridge in Humboldt 


County, Cal. The contract for the Security Mutua 


Life Building, Lincol . Neb., involvil ’ 175 tons has 
been placed, and A. Bolters’ Sons will furnish 175 tons 
for a high school building at Ottawa, II! The King 
Bridge Company is reported to have taken the orde 
for about 500 tons for new buildings for the Unive 


sity of Illinois. To the inquiry for 1000 
by the Omaha road, which is still open, has beet 


the Burlington’s inquiry for 2000 box 


barren spots in the comparative harvest of 


( ul 
tonnage now being reaped are the local fabricating 
shops whose activity is largely curtailed by é rike 
in the building trade. The market is rapidly 
ing in firmness, some of the mills asking 1.25c., Pitt 
burgh, for all forward business, but for the most pa 


third quarter contracts have been taken at 1.20 


‘ 

fourth quarter only, at 1.25¢. For ma ( 
structural material up to 100 tor nmed hip 
ment, even more favorable prices have ree i ‘ 
We quote for Chicago delivery of st as 
mill 1.389¢ 

Plates.—The remaining traces of weak the 
plate situation appear to be largely due to quotati 


from small mills outside of this territory Fo nn 
diate shipment plates can be had, it is 


hi tated, at 1.10 
Pittsburgh, but for third quarter contracts, 1.15c. is th 
general minimum, while no small tonnage has bee 
booked at 1.20c.. The improvement in the plate situat 
as regards mill operations, while due in large m« 


to the booking of car and bridge girder-plates, h: 
benefited from a substantial increase in the demand fo! 
We quote for Chi ‘ag leliver'’ 


plates from mill 1.339¢. 


general purposes. 


Sheets.—There have been no 
the sheet situatior The evider 


tions affecting galvanized sheets is 


fact that this product, which normally responds i: 
ume of business most readily with an upt 

market, is now the least active of th« ished ste« 

There is little prospect for change in th respect I 
eading makers are unlikely to resume a campaign for 
business until spelter again drops to a e lev« We 
quote for Chicago delivery from mi . 0) e al 
nealed, 1.489c.;: No. 28 black, 1.939c.: N 2 og 


Bars.—Although there is a great. deal of 


- a 


this market for bars for ammunition purposes and fo 
export, but little has been booked by local mills, aside 
from orders taken by the leading interest for shipment 
to Canada and Great Britain. Of such business about 


1000 tons for Great Britain was booked last week and 
about 2000 tons for Canada. The very substantial com- 
mitments which are now engaging the local mills prac- 
tically to capacity are accordingly a good indication of 
the improvement in domestic demand. Bar iron ton- 
nage is singularly lacking. The month of June will 
probably show the lightest bookings for that month in 
a number of years, and the operations of local mills 
have been considerably under 50 per cent of their pos- 
sible capacity. We quote for mill shipment as follows: 


ee erm ee 


> 
1% 


— 


—- 


or eat tn BE aati tly ma tm stl 


12 


Bat iron, 1.20c.: soft te 


‘ 
1.20c.; shafting, ir oad 
than carload , 60 per e! 
VW 
ba 
Ww 
Rivets and Bolts.—' 
accomI! ned wit! 
cent ‘ : he 
an 
la inquiry r be 
or I 
ju \ } ( ‘ 
i wv { 
ty ‘ ~ { 
| } , 
nreé ° 
u sé t ; t 
Mv l 
y ! 
Wire Products 
Vi t t t 
ence 
i¢ 
ire Wwe lt 
iuctalr ’ 
espe O 
pror ( We 
No ) : 
painted ( » 
poiist t 
(| LO" 
Old Material. 
foundry scrap ade 
fact that the firm t if 
accomplished actua ur 
have been ri 
been similarly affected 
based 1por aif 
diate territory Pu . 
Ohio point indicate 
switching dist 
Sales of ( 
trongve! DOSItIOI The 
grades is so conspl 
these item liffic Ne 
are limited and id 
Northwestern. 600 
a list from the B ! 
delive} { lve 
reiloht a , + 
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Pipe.—The leading inter: 


yntract for 2600 tons of pipe 


ynnly contract of importar 


Of prospective lettings th« 
Covington, Ky., upol whic] 
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j cheduled involving 70 
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Philadelphia 
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ana semi 
l¢ { mprove and is pre 
A particularly ple 
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wal y-uy 
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liate delivers Bille 
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Oo | e hes 
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poor showing I 
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Producers of { 
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e others whose deliver 
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xcept their foundries 


the week has bee quiete! 


phosphorus is now quoting $21 


<10u Lo hook any orde! 
th in the near future. M 
phoru are comfortably 


phosphorus to Canada keep 
liries are coming out 


$21.50, Philadelphia, did 


521, delivered, is still more nea 


standard brands fo 
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quotation for 80 
at $100 for fi 
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ish product. Sales of small lots of Coke.—Contracts f foundry 
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4 which take Boston rates. Mill prices a approximately iver’ their yards, southern Ohio and Cine 
) 50c. per ton higher the m: num quotations are dealers’ price 
Heavy melting st 
Low phospl 


Old ste x le t eet $i 


Old iro1 
M I £ 
N et W 
=} ‘ 
W rv g 
\ i 
\ . 
r 
e) 


Cincinnati ! | 
[he Reliance Iron & Coke Company, | 


CINCINNATI, OHIO, J 0, 19 By Vi Ohio, een incorporated with a nominal cay} 
Pig Iron.—Southern foundry p1 appea »,000 by Julius Fleischmann, Alfred Knig 
hardening a little, doubtl lue to the comparat | , Herbert Black and Irwin Davis. The 


T nace VI ely identified with the Reliance Coa 


comfortable condition of ord DOOK ine l 

not willing to take on too much iron fe it } { ! engaged offices in suite 815 Unior 
ment at present price and at least tw have named | ! nd will do a general iron and ¢ 
510, Birmingham basis, as their minimu iotat ( | schmann is president; Herb: 
either prompt or last half shipment. However, ther¢ e-pre ent and general manager; William | 
is still cena se prompt analysis iron on the 1 rket av: tre irer, and Charles J. Christie, secretary. 
able at $9.50. The ma rity of the producers are < t Herb Black, who will have active charge « 
ine $9.75 for nearby shipm< nt. but 1 price we om! _- vell known to the pig-iron trade ii 
acceptable to many for last half busin: ‘a melt tral West, iving been associated a numbe 
er is inquiring for 500 tons of mixed South rad vith Fra M. Eaton, formerly Cincinnati n 


for shipment through the remainder of the year, and Williams & Co 


a like quantity is wanted by a Loui ( liner. A 
Indiana company is feeling the market « about 800 re | 1 d 
tons of Northe and Southern iro1 \ thern O} evelan 
manufacturer is in the market for 1000 to ( CLEVELAND, OHIO, June 29. 
superior cnarcoal. Thess represent tne ope ' . . 

Pe ° i Iron Ore The market shows a little more 
quiries ot consequence bDetore the trade here he usua ; 
Sas cai ver past. A few small lot sal 
small busins t below norma 


v inquiries are coming out. W 


timistic reports are mad« iS to 17 } 
delivered at lower lake 


The amount of foundry Ke gol 

ales that the meit of oie La itnins ; mail 1 Old Bessemer, $3.75; Mesaba Bessemer, 
steady rate. Northern No. 2 foundry illeable é Bessemer, $3; Mesaba non-B 
unchanged at $12.50, Ironton basis, hipment : 

this vear. No ba inauiries are report i Pig lron There is a mproved volume of 
sumers in this t Based « te U for foundry iron for last hal! 
$2.90 from Birming!] nd $1.2 ( | er! 2UU I 00 tons and under Howevs 


t Cincinnati, f WS: V sale ported. Additional inquiries hav: 


quote, 1.0.D. 


f next year, but no orders 


c . ooked, as consumers want 
dealers will not take or 
: except at some advance in price 
Ohi é est elieve that a shortage of 
as - =: ; ater in the season should gene 
Sou mprove and that would t 


il ne ; : tiff | At} ent, however, little effort 
‘Suy gher prices than have been pré 
les are quoted at $12.50 Cle 

(By Mail) e for No. 2. Southern iror 


Coke.—No sale fy sas aaa Mrs im of $9.50, Birmingham, for N 
oars telv al as far : wn. d the third quarter. We 
ll lei roti Cor ¢ ( ows: 
okes ‘ $2 9! 50 ve : 
Oo oO Low } ( 
nd r prompt delive yunk 3] 
not heavy, but some busine ot es 


Finished Material.—Mill tl Vi ity are 1ot t furnace 19.75 to 
ing around 5c., Pittsburgh basis, on No. 28 galvanize Coke Some additional contracts have beet 
. a ‘ ascites” totes wae . <r ys 4 ; = ie 
sheets. Bla neets are unchanged » I ( 1 it is believed that about & 
burgh, for No. 28 but some improver t 1 port ent is now covered for its requirem: 
a from different soure¢ Steel hoop nd bal eith the t half or for a year. Some sat 


: | oat 125 nd ha snectivels Prag , , ° : 
quoted at 1.35c. and 1.25c., respectively, Pi f ire being made to consumers 


4 ace ae f ‘ esis oe ; : 
Local warehouses are selling steel bat r ocK ntract. Furnace coke is dull. Sta 
TF > 9 ; . mat in! } XX ‘ y y f 1 ' . - . ~ 
1.75c. Railroad ( laterial shows a p I e held at $2.25 to $2.50 per net t 


ment. en ft t shipment and contract. Some Wise ‘ 
Old Material.—Several dealers state that the situ oke ha en | ed at $2.35 for delivery during 

; is quoted at $1.55 to $1.6! 

of scrap is on the mend. The change has not bee prompt ship1 t and $1.70 to $1.75 for contract. 


tion is more encouraging and busines n several grad 
- - wr » on affoc “10% ar all anata? ne ‘: 5 . 7 : 

radical enough to affect prices and all quotations ar Finished Iron and Steel—The demand for fi 
unchanged. The rolling mills are said to be the best tee] tinues to improve and specifications rec 
customers at present. The minimum figures given b« by local mills and selling agencies during June sh 
low represent what buyers are willing to pay for d considerable increase over May. A heavy volum 
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contracts expiring June 30 and 
are already coming in on 1.20c. stee! 
the third quarter. New inquiry for 
terial includes 50,000 to 60.000 tons of 
d 42,000 tons of bars for 3%-in. high 
England. Prices on steel bars and 
firm at 1.25c., Pittsburgh, and 
yund-lot bar business has been booked 
the last half. Plates firmer, al- 
price can probably still be shaded. 
d for forging steel bars has filled up 
that 
x three months. 


are 


are 


cannot make deliv- 
The Rolling 

Cleveland, is at present running its plant 
will not shut down July 1 

customary. Hard steel bars are sell 
l5c., Pittsburgh, the comparatively low 


; ‘ 
kter 


some 
Union 


steel and 


lally >] 


among makers of hard steel bars 
ioted at 1.15c., Pittsburgh. h 


er-Interstate 


a ton under soft steel, being 
etitior 
structural! 
Company, Bedford, Ohio, 
plant of the 
leveland, and bids 


for an addition to the 


ed Steel Company, C 


for the St. 


Louis municipal bridge re- 
Local fabricating shops are get- 
thar 


sheet 


ime of small work and are busie1 


The demand for 
prices are higher, 


ome t 


ime. 
ed and several sales 
00 tons for July delivery being made at 
Black sheets are 

|, the former being held at 1.75c. to 1.80c., 
No. 28, and the latter at 1.35c. for No. 10. 
pelter has not caused any 

ce of galvanized sheets and some sales 

5c. for No. 28. Warehouse bu i 
es unchanged at 1.80c. for 


structural 


and blue annealed 


material 


iness is 
steel bars and 
tes and material. 
Bolts, Nuts and Rivets.—The demand for bolts and 
proved, but this is confined largely to the 
There is a volume of contracting 
considerable immediate 
isiness. inquiries reported last 
pending. While prices are firm there are 
k spots in the market. A 
rivet contracts which are firm 
and 1.60c. 


it discounts are as follows: 


fair 
and 


tailroad 


na consumers 


fair volume of 
ming out in 
reh, for 


Bolt and m 


bolts 3% x 6 in. 


structural rivet 
smaller or shorte P. 
cent: cut thread, 80 and 
ver, 75 and 15 per cen 
p. nuts, 5 A t 1n., smaller or shorter, 


thread, 80 and 


i pe cent: cut 
e? oO? ionger, SU per cent; coach and 
per cent; square h.p. nuts, DIAaNK or 


hexagon h.p. nuts, blank or tapped, 


nuts, blank or tapped, 


ind t. square 


in. and larger, $7.60 off: 9/16 and 
emi-finished hexagon nuts % l nd 
and > per cent 2 16 al i 5 I 


The market is dull but fairly firm 
Mills are well 
requirements. Many 


demand. 
Ju Vy al d August 
shipments 


sence or a 


dered suspended because 


1es, One local consumer is il the 
melting steel for August and Sep- 
at $11. Railroad malleable is irce 


Steel axles are higher and iron axles are 
f.o.b. Cleveland as follows: 


G j 


Birmingham 
BIRMINGHAM, ALA., 


Pig lron.—lIf act ial t insactions reported ine 





relied upon, the Birmingham iron market firm at 
$9.75 for spot and $10 for forward deliv ry. The spot 
price is extended 1! some instances wl ere the put h ise 
also includes forward delivery. While business witl 
the remainder of the furnace operato reported lag 
ging, one interest sold over 60.000 to _ or twice 
make, during June. Several thousand t for J 
and August delivery brought $9.75. A 

of high manganese sold for $10.50. Sma ales of N 
2 have been made at $10.25 and one : high a 10 
The leadit 4 prod icel tir I $10 1O¢ 
at least one other. Shipm« 

heavy. One company vhich had er 100,000 

in January, has reduced sto almost to 

limit of 20,000 to 25.000 te 1) ' D 
shipment is reported by all operators and ré 
more stacks e going nt ast. ‘he Te ‘ ( 
pany will No Ensley le immediat 
future. The Vande t stacl] f the Woodward I 
Company is to blow July One of the Te ‘ 
Company’s furnac it Bessemer i eing repaired and 
will be ready witl ten days, wl e é 
that place Is und St 1 t pe undergoing elining 

the manufacture of ferromanganese ly pr { 
the Sloss-Sheffield \ blow in one of it ty ! ‘ 


in July or in August at the latest. Confidence the 


Situation is growing The hea outg te 
greater foundry activity The home me | er 
creased by the demand fo1 gar machine and otl 
heavy castings. The consumption of wate ipe p 
is also steady ind na large ale It elleved 
ome quarters that speculators | ‘ ike ! 
pig’ iror th mie >) H ral mar 
ture ll July thar Ju é pected } ey ‘ é 
wire making 1 ti ! ) ne ] i 

‘ It is stated that » fore ‘ } 
hee recently p ed at BE ey We ‘ ¢ 
ton, f.o.b. Birmingham district t 
forward deliver < \ 

x. 

Cast-Iron Pipe.—The ter pipe situat 
factory. The f le is good and 
holding with consid firmne he demar 
sanitary pipe 1s reported more DI! Llesmeé 
nave recent etul | } t 

ot ‘ W « ‘ ‘ ‘ ( 

vith $1 added fe ras p 

Coal and Coke.—Coke great demand 

prospect favo turtne! I uy, ‘ th ar ! e 

furnace resumpt We quote. pn et to 
‘ s follow | e, $2.50 to ; I ] 
0 $5.25 y-product »25 to $2.50 t} ' ’ 
higher The United | it Company has placed a ec 
tract for 100,000 tor if coal with the Warrior-B 
C. Compan\ B nan ! er 100,000 tor ro 
o the Pitts h Coal Company. The Southern R 
way is abo oO ( t for it i requirem¢ 
Leading operatot Alabama si larg 
f the rece lv varded contracts tl l : Steat 
' ‘ are Or ry y ] 50 ner ‘ na ’ 


Old Material.—The1 a dearth even of ing 


the scrap market, Dut deals are ooking fo 
higher iron market, greater found: tivity al 
eneral improvement before lor g We té Del . 
{ f.o.b. dealer ’ is, as follov 
‘) | T = 
ra re 
‘ a 
Ni 


No. 1 ‘ t 4 

NI ‘ ; : 

oO T : 

y a ' to g 

( I 2 

Tram carwheels to 8.50 ; 
: 

Stove ' 00 to 


ts 


ee 
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S z. : Structural Material.—A fair tonnage j; 
Se OuI1S oe tely been taken by the Am 


S71 Loul \1 . { mp \ ! iding the Eel River pridg 
Sal Joaqu n and Mont 


; 
3 
7 


Pig Iron.—Tot ales, aside é t |\00U 


r . l 
> ay . e read) rr a viaduct at the fo 
of Northern basi d one of OO te NO _ , 
; ity, a mall but rathe 
el ound? ere ! 5 : : 
re are asked on severa 
recent vee Pp ne 
+ P l 
. ore variou parts or tne 
tota es ( ud ( 
ement are being made 
Coke No é { ef ; ; 
} e 1 \ { f 111d yr |] wal I rancisco, and 
I tl I r , ] 
| I a A ing a targe sta 
newals. | Streets, Oakland. 
per net to | ‘ : 
Rails Sing arioad orders for mune 


“inished P ‘ i Steel \ 4 
Finished Iron and Steel. ire quite numerous. 


an von¢ ers ?/ some importance have 
rather weake buyers £ inne ( iet The Tidewater & 
pect CI I rompt a , Lt iS 1 . ‘ ! I é te it ine from Modesto 
nd tl pect uC ony 0 are planned by 
O nea VL ¢ . O*;-20 ‘ 
: Plat { “ve l es na 
on . : N , yn, ‘ind merchar ts are 
1 anutacturers conti 
re i¥:ontracts and routing 
hee ‘ £0 ‘ 
f ol any:.-moment 1S appearn 
Old Material.—1 ‘ 
Sheets.—I é Phasiness in galvaniz 
aa . f \ . | ‘ ! 41 #0) Uf most mill agents decli: 
sae S ; ae, ; king 5.50c., Pittsburs 
ate : ered prohibitive for 
! VA 1 ! Hee e€llinyY ou 
“6 O “i | Dp make a 
i | Y ire not hea 
r 1} bringing black a 
yminence, it the moven 
: Vv ight Pipe Buying of galvanized 
e second recent advance, a 
ises have been carrying 
( ements in the smalle 
= ply moving a little better. O 
‘ liet, but the situation i 
th at the beginning of the 
Se, Cast-Iron Pipe.—The city of Los Angel 
] | 1O0 ? of 12-11 ind | 
( fo? out 250 tor . 
oO S08 ft. of 6 in., but th 
é net ton, was rejected, No 
= consequence has appear‘ 
Pig Iron.—Foundry requirements are stil 
e of a shortage of some kinds of 
eved by tne rrival June 14 of a é 
“OU to ff iron and 1703 tor 
St ( orels iron are as usual subject to 
A ty. Spot Jarrow has bes 
per gro ton, and Tata at about $2 
No. 1 Southern foundry iron sells 
per gross tor 
Coke Notwithstanding the recent arrival 
San Francisco . e, spot offerings are showing signs of deple' 
San | we ’ nd Uf ’ Lé ve small lots to arrive with 
' meee ’ ( VI ths, holders are firm in their views 
Bu itistactory, U ng $141 15 per net ton from yard. A 
PEER IY) Y vement , al p C} eastern coke is coming 
sewhere , le . ciu eluctant to place contracts 
ng here som iirectio} development vi be ( é ery, owing to the possibility of char 
De C a ‘ n ! ‘ it n ) 5 
pi yt ‘ ere c out a = 
ment v I } \ I t ! ‘ ; 
1 : [ Led _ mpany, recently incorporatec 
-_ . = eae “s' engaged in the sale of supplies and equipment for r: 
iad racer agente ag soc aggy aa oe Se roads, contractors, etc., with office and wareh 
: os pi eas RS Sara sac l5 South street, Baltimore, Md. Arrangeme! t 
“ sh Se adi a pe mad epresenting important manutia 
- t intry, giving customers the 
— hipments either direct from mill or stock at 
Bars.—A fair t gt einforcing bars hi ef warehouse in Baltimore. It will maintain a storagt 
placed recently, Eastern interests getting a good shar yard at Curtis Bay, Md., on the Baltimore & VU! 
f the more important | ne Most tra t Railroad, where facilities will be arranged f ' 
nowevel ‘ I n imme te ae é ae f orag tractors’ engines, cars, ete. J. Edwal! 


which give ome advantage local mills. Inqui Harvey, president of the company, was former 
for plai tee] i are coming out ; ittle mor president of the South Baltimore Steel Car & Fou 
freely, but the tota tonnage remal! Hpelow orma ( mpany a i proprieto of the Eastern Railwa\ 


InIPeac ? Arion lots t< 1OnHeyY ‘ant : ; hari Bs ’ 7 . : 
Price on carload Lo to jobber centinue at abou ply Company Manufacturers are requested 
1.(0c. Trom tocal mi | or warehouse their catalorues 





1 : THE IRON AGE 17 


New York 


NEw YORK, June 30, 191: 
Buffalo furnace companies have ad 


; , T ; - TY 
‘e TO SLA IO! No. zZ x Lou 





Canal rate to tidewater is $1 75 It 
nat extent 12.50 ca still be done at 
é re m< g roducers eems to be 
derable part of thei upacity 
ie if 1915 they are 1n a positio! 
than has prevailed recent 
iry for malleable pig iron has com 
transactions in that section are 
} vere recently pe ding in New 
r oped l o business, with on ) 
{ ( these for 1500 tor oO? 1 
it llure of pig iron the yur 
. i] ! ement of the past thre 
marked n 
nse a e attitude 
( tior the Central We 
it meé hant fur 
tu on in the | 
¢ haping their policy in lin 
et é that higher pric¢ 
‘ ¢ ne vei The ecent 
( New Jersey ‘ ( \ 
Riv rnace in inted es) U,UU0U 
le follows: No. 1 l 
. 2 \ 14.25 to $14.50; No. 2 
Southe ron, $14.50 to $14.75 for 
Ni 
oalloys.—British ferromanganese is believed to 
ient volume to satisfy the present 
( especially so far a h it 
eqd N WV nNusine oO ; 
of $100, ea i 1, and no grea anxiety 
pplie s steel production increass is 

ed. Ome ta how I a 

oe Marcl 15, imports of fe 

IZ po rainat y RB4 ae 

au | T tine tl et 
I estimated he however, that th 
ling June 30, 1915, will show ceipt 
rey ‘ 5 O00 te vi } : 

‘ months’ period fe fi vears \ ( 
furnace hic ‘O ome I [ 
tne n ra i Loy, Ww 

. t ie omanganese Ii ale rer? 
ent is vel ctive demand, espe 
1Sé wit! 9 nquir’y ind ul 
ignificant, at $71 to $73, Pittsburgh 
Structural Material.—In spite of the few good sized 
hich appear, there i a strong belief that 
hortly become increasingly busier 
ence of this attitude at the present time 
e haste show? y buyers, including the 
tors, to get protection even for mate 
yet completely designed. Contract 
1 and while 1.20c., Pittsburgh, may 
ngure not commonly heard and ir 
t is believed it will disappear on July 
nd continues to come from Europe and 
Among new work may be mentioned 
a lime plant for the Vermont Marble 
Rutland, and an early decision is expected 
shops for the Fore River Shipbuilding 
he Hedden Iron Construction Company is 

No. 4 Goetsh Building, Wythe Avenue, 

100 te ; Eastern Steel Company, a sugar 

( 1, 750 tons, and the Harris-Silvers-Baker 

the Victoria Theater, New York, 200 tons. We 

’ shipment at 1.20c. to 1.25c., Pittsburgh, or 
119¢., New York, and from store 1.85c. to 

Vor 


Plates. - The week’s development In car buy 
been encouraging, but Eastern plate mills 


80 to &5 per cent capacity on orders 
‘Oo special emphasis is placed on the feelers 

lying. Locally there has been a better 
repairing ships. Contracts for the third 
ugh these do not total very much in this 


Se¢ 1O ire ( ye i Se Q 
more we ¢ ' | ¢ ? . N 
f ? hird in! ‘ . i oi rT 
from store 1.85c. t 1.90c., New Y 
Iron and Steel Bars.—! f 
ngly large amou les ti 
Moreo er some ea ‘ l¢ s 
ire be vy ] I } 
iemand é é Shit ¢ ‘ 
mprove i witli ‘ ‘ 
regard i g ; 
ae y a ( ‘ wit? 
l of I pt \ t r 
Ingiv ac ve ‘ {ding 
ha lone le 
} ear tl ole : [ 
oking u} ing 
) ide} é ( 
in j ( 
ra l iTT 
1 1.20c., the 
‘ W D 
Pit : , N ‘ 
New ( 
\ V ne nt ° 
‘ ! 


Cast-lron Pipe.—T! vest 00 


= ' rn ' | | 
Orange N J \ } 
States | l Pipe <¢ indry | rl 
mportant } f f y 
5 \’ \ 
na ( I ‘ ] 2 ~ 
vynicl ‘ | 
, Oo! t 
’ ? oO 
Ma , > 
ve neid Vill ( 
( ) 
i ) 


‘ ~ i t 
Old Material.—W I i ‘ 
+ 4 
model ] l e¢ | 
! tained, I | 
onger bu , 
Rolling n "4 ma antities « 
pipe haft I | ‘ I rKe 
tions to lo 1¢ ‘ it ‘ 


ET 
Foundryme ist 
ac? ip ome tne! c ] ‘ i) i 
to consume! \ \ \ 
The Ame al Vi ¢ i P il pa (4 : 
Do! Avenue, Milv ike¢ Wi nized yut 
years ago, prod 1 new copper a metal desig 
nated as Ampco vhicl med to poss« the 
strengtl f stec be die ee] l 
to a finished state It stands acid t and ( 
annealed or soft d It is 18 per cent lighter tha 
brass. A. Littmanr the discoverer of the formula. ; 
Peter Weber, ur til last November ty hemist of Mil } 
waukee, is president of the company, which is prepa: ; 
ing to increase its capital stock from $25,000 to $100,000 


to provide for increased activities 








¢ 


* THE IRON AGE Jul 15 


Ae on inized corrugated sheets has now bee 


£292 10s. ($1 a ton in bundles, f.o.b., 
ew works are open to do business and the 


. pt sf . ~ ties and for early delivery. 
Pig Iron Easier and Coke High—Steel Prices and oe ee ery. A 
: : é time there has been an all-round upward m 
Operating Costs Advancing matter of thin gages. While there is no 


ong 1 ers regarding the extras, some 1 
(By Cable) . ; A ‘ 
. following premiums over 24-gage 


~ 


LONDON, ENGLAND, Jun¢ ), 191é 


s. ($1 ' 
The pig-1ron market remal iu put ont ¢ ( 10s. ($17.02) 
There is no inducement at present a1 G 04 
ilators to operate for higher prices. It i generally i aoe (327 mS) 
expected that price will advance owing to « ( ive te t 
costs. Shipments are improving and the June retu 110s. ($46.23) 
are expected to be the best this year. Hematite , There has been a further upward movem«s 


remains quiet, though some sales have been made t ( ar iron, and within the last few da 
Sheffield and Italy. The coke positio exceealns ds} ( makel have intimated a ri e 
stiff. Semi-finished steel hrm, and finisned Ue ton in marked bars, making it £12 
prices continue upward. Stocks of pig ir ( h the highest price in over fort 
stores were 152,655 tons at the clos« ast wet assurance that the ultimate 


153.820 tons one week previous. W 1¢ . 4 


nave ye 


been reached. The 

appreciation in prices are the 
material, including fuel, and 
age In spite of the almost | 
there is an urgent demar 

per : they are by all sorts of d 

the impossible attitude of 


+ 


meet to the extent desir: 


exceedingly small and mo 
deer than to broaden. A very large numb 


St I ted and cannot be replaced, whi 
Hi t e heat turns are being missed, 
. which this entails. 
{ ip without ce sation, but Jay 
British prices c.i.f. cheaper thar 
cs ery indifferent. 
Be 


Pig Iron Shipments to Italy—Galvanized Sheets Metal Market 
and Bar Iron Soarins New YorRK, June 30, 
The Week’s Prices 


A distinctly f er tone the | 


trade is due to an « irged demand fro! ne Tit New _ St y 


at home, while export permit ur 
foundry iron with a fa degree or ta ity { 
erable shipment eem 1 e been arranged 1 t! 
atter part of this month, a! prices have ha ( 
. I » i . , e 
ward tendency, with the entire out] ¢ 
imption. The war new rene felt t ppe lucers hold firmly to thei 
petter, thoug! till not affording f I l ‘ ‘ et: Is easier. Tin is lowe! 
optimism, but speaking ge y 1 . xcept for occasional buying 
proved and more interest being tak he sp disappearing and there is I 
tive market. It is thought that the fore { eg t ( Spelte1 how Slot 
ing the probability increased idvanced. Antimony 
eing’ jl ified, fo vood car¢ h: ' 
ged for shipment to Genoa, and New York 
il! to we the pre ide t he Ou . I . . : : 
Copper } luce! ot electroivtic hold 
EE 1 distin ly ra em¢ l | et . - 
‘ to 20.50c., 30 days, delivered 
I ( ised col im¢ t e more nte t Cleve . 


¢ movement expectantly. 


t] ‘ ‘ rie? ' e large orders for war mate! 
luc declare they should be e to obta 
; ‘ ( arket. With second-hands thi 
present hig} cost, and LOW in com Ol Dp 9 y 
ES pt ca e had at 20c. cash, New \ 
nematite. : , ; : re 
E ( | ; ‘ id ] y could be had at 19.87%éc. cas! 
“ast oast nematite { a poo { . S 
not :% as ! ? } New Yo K, would be acceptet 
ould improve 4 ew inquiri ire rie l ] I : : . 
t busi ily not up to tl C i y. Some renewed interest ha 
jus ( l decidedly no ip to e mar} : Ps 7 : . 
1 31 ; Lake the past few days and a few odd 
ime tl hold back while there are heav' ip} , a ae ae eaas 
of } etal were to be had at a littl 
ore available, partly owing to the disposal « prize 
; 1 C Te lear and vel idles enka \ ies the general quotatio 
arvoes.,. RE CONLINUES a a l \ ca e and : : = 
aa a , t month tot 15,451 tons. 
* mers are resentful of the prices demanded and ’ ’ ee 
lisposed to contract for large quantiti Copper Averages.—The average price of Lak: 


er for t month of June, based on daily quotati 

GALVANIZED SHEET OUTPUT MUCH CURTAILED [ne IRON AGE, was 22.38¢., and of electrolytic 19.8 

The galvanized sheet position is exceedingly difficult rin.—Unt ast Friday the market was quiet. ' 
und it is certain that output must be greatly curtailed that day : it 150 tons changed hands, and the 
not only by the excessive cost of spelter, but by th market lapsed into quiet again which lasted until 
fact that the consumption of this metal for purposes terday when between 200 and 250 tons was sold. P 
other than munitions is likely to be greatly restricted, tically all of the business was in small lots of spot 
in order that the position as regards cartridge-meta early shipments from London. The June deliveries 
may be kept intact. The price of ordinary 24-gag¢ consumption reached the excellent total of 3900 tons 








arrived at Atlantic ports, and 900 tons 
Pacific ports. In stock the landing is 
market has been rendered quieter than 
the elimination of speculation, which 
ght about by England’s restrictions on 
juantity now reported afloat is 5205 tons. 
this month total 6606 tons. The price in 
terday was 40c. 


market is steadily growing stronger. 

terest continues to hold at 5.75¢c., New 

have continued to sell at concessions, 

prices have been gradually creeping up 

luence of steady buying. To-day, 5.70c., 

out the lowest price that can be found, 

the 5.50c. lots was taken yesterday. The 

Cf otation yesterday was 5.60c. The irregu- 
arket may be realized from the fact that 
de yesterday at slightly over 5.75c., New 


S Renewed interest on the part of consum- 
with labor troubles in the ore fields, caused 
advance until 21.50c. to 22c., New York, 
yesterday for prime Western, prompt deliv- 
luly and August, at least 20c. could be ob- 
St. Louis quotation yesterday was 2lc. 
special is quoted at 28c. to 30c., and for very 
10c. has been offered. The London market 
dvanced £7 10s. and this had a stimulating 
market here. With the higher prices, buy- 

e considerably more active, and the market 
rong. Exports this month total 2740 tons. 


\ntimony.—The market is a trifle easier, Chinese 
ese, spot delivery, being offered at 36.25c. to 
ity paid. July arrivals are quoted at 35c. in 

hich is equal to over 38c., while August and 
September arrivals range about 37.75c. The lower price 
mpt metal is attributed to a desire to realize on 
yw on hand. 


Old Metals—The market is dull. Dealers’ selling 


es are nominally as follows: 
ce ts per ib 
eay and crucible 18.25 to 18.7 
ind wire 18.00 to 18.56 
ght nd bottoms 15.50 to 16.00 
\ ») to 14.00 
ent 11.59 to 12.0% 
i he compositior 14.50 to 15.00 
SS od brass turnings 14.00 to 15.06 
} composition turnings. 12 to 13.00 
ri ' ’ 
en 

Chicago 


» 


The appearance of some resale copper at 
ghtly under the price at which producers are 
modifying somewhat the firmer aspects of 
cet. Spelter prices have again advanced from 
evel, and sheet zinc, while quotable at nominal 
nly, has moved up correspondingly. Antimony 
upward trend. We quote: Casting copper, 

ke copper, 20.25c.; tin, carloads, 41c.: small 
lead, 5.50c. to 5.75¢.; spelter, nominally, 
heet zinc, nominally, 25c.; Cookson’s antimony, 
ner grades, 40c. On old metals we quote buying 
ess than carload lots as follows: Copper wire, 
hapes, 16c.; copper bottoms, 15c.; copper clips, 
red brass, 13c.; yellow brass, 12.75c.; lead pipe, 
Sc.; pewter, No. 1, 23c.; tinfoil, 33c.: block 


St. Louis 


Still further readjustment of the excited 
the non-ferrous metal markets has taken 
| a generally calmer feeling exists, though all 

still measurably high. Lead is quotable to-day 
lter, 22c.; tin, 43%c.; electrolytic copper, 
Ke copper, 21c.; Cookson’s antimony, 42c. In 

re market zine blende settled back to $110 
p price on 60 per cent, with premium ores 

5113. A settlement on a premium grade 

weeks ago was made the past week which 
gh record of the camp up to $139.50 per ton 
The basis range ran as low as $70 on low 

Calamine was rather erratic, ranging from 
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$50 to $75 for 40 per cent, with the best settlement 
around $80. Lead ore was quiet at $60 per ton for 80 
per cent, a decline of $15. Miscellaneous scrap metals 
are quoted as follows: Light brass, 10c.; heavy yellow 
brass, 11%4c.; heavy red brass and light copper, 15 ‘«c.; 


heavy copper and copper wire, 17c.; tinfoil, 32c.; pew 
» 


ter, 25c.: lead, 4%c.; zinc, 12c.; tea lead, 3%4« 


Iron and Industrial Stocks 


New YORK, June 30, 19 


The stock market maintains its strength, but no 
special features have appeared since last report. Crop 
prospects are brilliant, financial conditions 
factory, business developments are increasingly favor 
able, and it is felt that the official assurance of a cor 
tinuance of amicable relations with Germany is all that 


are Satis 


is needed to impart a strong upward movement in se 
curity prices. The range of prices on active iro! and 
industrial stocks from Wednesday of last week to Tue 

day of this week has been as follows: 


Allis-Chal., com 16% Sky Pressed St pref mS 9 % 
Allis-Chal, pref 2 ay Ry. Steel Spring 
Am Can, con to ih hy con ‘ 
Am. Can, pref 100% -102 Repult nm ? 
Am. Car & Fdy., Repul I 59 . 
con %% 61, Run ( om ' s 
Am. Loco., com ’ ;% Rumely Co., pref ( | 
Am. Loco., pref 97 S Sloss, I > 
Am. Steel Fdries. 37%&- 41 Pipe s- 14 
Bald. Loco., com. 64 6S Pipe, pret 4 
Bald. Loco., pref.10 LO U. S. Steel, com 9%y- 61% 
Beth. Steel, com. 16f 171 U. S. Steel ref..109\%4-109% 
Colo. Fuel 50% - ; Va. L. C. & Coke 
Deere & Co., pref 90% West'gh'se Ele« 16 % 
General Ele« 1624-1721 Am. Ship, con 34 
Gt. No. Ore Cert 4% 567% Am. Ship, pref 
Int. Harv. of N. J., Chic. Pneu. Tool 7% 
com 10? -10 Cambr Steel is {U1Q 
Int. Harv. Corp., Lake Sup. Corp.6 13/1¢ ‘ 
com " 64 a Steel, pref i% 
Lacka. Steel i4 7 Warwick 4 
Nat. En. & Stm., Cruc. Steel, ! 9%- 29% 
com 17 18 Cruc Steel, pref XS 1 S49 
Nat. En. & Stm., 7 Harb.-Walk. Refra: 
pref g pref * 9 
Pressed Stl, con 17% f LaBelle Iron, pre ] 


Dividends 


The American-La France Fire Engine Company, 
regular quarterly, 1% per cent on the preferred stock, 
payable July 1. 

The American Screw Company, regular quarterly, 
1% per cent, payable June 30. 

The Pittsburgh Coal Company, regular quarterly, 
1% per cent on the preferred stock, payable July 24. 

The Chicago Railway Equipment Company, regu 
lar quarterly, 1% per cent on the preferred stock, pay- 
able July 1. 

The Westinghouse Air Brake Company, regular 
quarterly, $2 a share, payable July 15. 

The Union Switch & Signal Company, regular quar- 
terly, $1.50 a share on the common and preferred stocks, 
payable July 15. 


Manganese Ore Imports Increasing 


Manganese imports into the United States, after 
dwindling to very small proportions in February, 
March and April, came up to 16,645 gross tons in May. 
In January of this year these imports were 9849 tons, 
in February 27 tons, in March 398 tons, and 
in April 218 tons. For the eleven months end- 
ing with May the total imports were 175,848 
tons, compared with 266,245 tons for the cor- 
responding period in the fiscal year 1914 and 378,499 
tons for the eleven months ending May 31, 1913. Two 
cargoes of manganese ore amounting to 4170 tons, 
presumably from Brazil, are reported as arriving in 
Baltimore in the past week. Six more vessels carry- 
ing the ore are said to be on their way from Brazil to 
that port. One cargo of Cuban manganese ore was 
received at Sparrows Point in the past few weeks. 


The American Propeller Company, 249 East Ham- 
burg street, Baltimore, Md., is being kept very busy 
turning out propellers for aeroplanes to be shipped to 
the Allies. It is expected the output will reach 30 pro- 
pellers a day in the near future. 
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CRANE COMPANY ANNIVERSARY the progressive policy of the 
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} A Business Dominated for 57 Years by One Man estigat of its op ae from metall 
| aii : : , a me t tandpoints. New constructio: 
—The New Corwith Works ‘ j ibstantial nature undertaker 
Julv 4 ma the sixtiet] e1 the 1909, when the company began the erecti: 
Crane Company Nin. mar: i. Or iene ( } f j iildings with a new malleal 
ty growth of the compan. ou e presente t} i Ki fte { d Canal streets, and a sin 
from a compari os he “nl he the iss department at Canal St 
which R. T. ( tartad +! r Crane B ‘ | ( now being abandoned f 
Be Foundry with t l t whic! é c vi h will become effective witl 
ished at Corwith. for the consolidat e (] tio? he new Corwith works this year. TI] 
cago operations. The ¢ il (‘or ’ ‘ ( plant Comprise an undivided quarte 
one of the pre-¢ ent. specializ ‘ f the t] facturing district of the southwe 
country, and it crowt \} the | 4 Vi ( ne r «a it \ omplete plan of the wor 
persona | delivered } f { oO. e the 14 y with a total floor area « 
nold, melted tl met d 1 hit ( iildings are now completed. 17 
tribute to ne é ‘ oy ; } of 4 . stories 500 ft. lo 
business policy < the } Pay 1e% the t of the plant at present 
Organized July 4. 1 inder the py te 000,000 To complete the ¢ 
company’ fit ae ere ) ( re lire ; the 000.000, while the co 
lightning ehtning i ti; In t g the wi W bring the total investm« 
{ ) i the ve Vi ( i , EQ (i 
hi rothe Charles Crane { ( ( | idica tep was taken in the 
the first additi { he plant, co of a ot ! { mpany through the purchas 
lathe fe ass, was 1 ( ( é ess of Eaton, Cole & B 
orig ing tructure pecoming inade t { ore “Oo This plant was greatly ‘ g 
rented with powe and severa the er’ illed. r me ted for many years as the Crane \ 
the first buildin ontinuing 1 Com} The ame was recently change 
uundry. In 1 a lot was purchasi West Lake Bridge} D of Crane Company, and, 
street and a three-story frame te Wi | of thi division, new const 
The company, nov own : are &e B ’ ha ( ied along the same general pla 
began to seek trade le of Cl the bee! opted for the new Corwith works. | 
lowing ye e jobbing of wroug tting ( : res are available for expansion. 
as undertaken and ; eginning ( heat .. T. Crane the first president of the co 
ing. al yntinuously in that position unt 
In 1858 the } € ed it 1 eal leat! y] At a times he was the consp 
ing contract, the heati of t ( ( { figure out which the business of the company 
House. It was tio! vit t { t the ed I wing | death his son, Charles R. ¢ 
opportunity first present ( the ( le! but served for only two yé 
manufacture of valves and fittings, . ( icceeder R. T. Crane, Jr., the present exe 
largement of the West Lake Street 
ae of : North 23 C4, 
“ ae aes 5 9 eee " Large Foreign Orders for Locomotives 
In 1864 the mpany built the f t pipe vest Bel; eported to have ordered 20 locomot 
( Pittsburgh é tir 5 om the American Locomotive ( 
: also built the rs é ( é 1 from the Lima Locomotive ‘ 
Pittsburgh. Subseque l tne ne of ( i nese ocomotives added to the 450 
company’s operations wer at th ecently—250 from the Baldw 
g at 10 North Jeffe Street mpiet VM , 100 from the American Loco! 
nis ¢ rgea p { c t ‘ ( he Lima Locomotive Corpo 
iring ll line { ( in Locomotive Company 
malleable ir le eign locomotives, 494 being ] 
machin pping anda tnrea £ OW e! t ‘ iilders. Bulgaria is also report 
¢ ( gely into the company’s « pment As the ( 10 locomotives, and the Italian St 
isines ‘ , ve and fitt . sre the m: if t R \ number, understood to be pre 
of machinery, eng ins pum} ! ( n { ving of extensive railroad « 
continued lomestic railroads have bought 
In 1865 the =e . Nortl June orders exceed those 
vestern Mfg. Company an 1867, having lertake  S ong period. 
I ! ifacture or ele he ( | Cor 
pany is ll porated to operate é ‘ 
4 ae e o a oe ; ne p | p = me : _ . Prime Steel Company Fails 
189 vhe vas disposed of, lea o the : S Lhe P e St Company, Milwaukee, Wis., ope! 
ubsequently to be occupied by the Crane Comp: ting en-hearth and crucible steel works in the n 
In 1872. although Chat es Crane had retired from th racturs t , filed a voluntary petition in }: 
business in the preceding year, the name of th n iptcy Ju , Charles J. Wild, secretary, signing the 
pany Was again cnange 1, this time to C1 e Brothe petit ne abilities are scheduled at $256,553: 
Mfe. Company, and in 1874, finding tl t wa ul 098. The assets include real estate, >- 
,? peting wit} it own customers fi ‘ ( fittir 1S; d tools, $129,106; due on ope! 
4 the company withdrew from the steam |] ting busi int i, tock on hand, $17,851, and cas! 


ness. : } is J. Goetz was appointed recelvel 


CORWITH WORKS PROVIDES FOR 49 BUILDINGS 


o., machinery manufact 
which later extended from Twelfth to Fifteenth street pe inch t the corner of Franklit 


Boston, Mass., July 1. This will s 


n \ tates and will be in charge of R 
1881 to house a new pipe mi lhe ne Crane Koops, formerly manager of the Springfield (Ma 
Compan} dopted in 1890. Since tl tit it fice P ne of the company’s pro 
r ow with ’ t nicait. ro . 


stock carried. 
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Pacific Machinery 


Th lan 
The Pacific 


held its fifth annual mes ¢ June 18 and 19 
ncisco, with twenty 4 off . 
ms in attendance Pape! é i 
Nickell, Smith-Booth-Usher ‘ pa I 
‘Comparative Costs of Doing Busine ’ BY B..& 


Mitchell, Harron, Rickard & MeCone, San | 


Los Angeles, on “Credits and Collect ” | Pret 


lergast, Terry Engineering & Supply ‘ p \ 
geles, on “Machinery Advertising.” 
Che opening addres . vt ick W r 
iew of business conditions on the t al 
for the future, was made by Eldridge S. Green, Gene 


Machinery & Supply Company, San Fra 
the retiring president of the 

the coming yea ir Oo ws Pre lent, J \ 
ell, Smith-Booth-Usher Company, Lo Angele 
presidents, John A. Beall, Coast Culvert & Flume 


pany, Portland; H. G. 


Cone: E. S. Green, General Machinery & Supply ‘ 
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Angeles: assistant secretary and ea W 
Jerger, 410 Market Street, San | 
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California Ferromanganese Shipped East 
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A Bureau of Standards Compilation of De- 


taiis of European P 


Number and Causes 


WASHINGTON, D. C., June 29, 1915.—As an impor- 
tant feature of the program of the Bureau of Stand- 
ards relating to the determination of the causes of 
failure of railroad materials, including rails, wheels, 
axles, etc., as authorized by Congress, it was recently 
decided to ascertain the European practice with respect 
to specifications for and tests of such types of material, 
together with any information available concerning the 
prevalence of accidents abroad caused by failure of 
railroad equipment. The co-operation of the State De- 
partment was solicited and the governments of Austria- 
Hungary, Belgium, France, Germany, Great Britain, 
Holland, Italy, Russia and Sweden were asked to fur- 
nish information relating to “the laws, regulations or 
specifications now in force, and when adopted, cover- 
ing the processes of manufacture and methods of in- 
specting and testing of wheels and axles for freight and 
passenger cars and locomotives, and what types and 
sizes of wheel and axle are used or permitted for the 
several classes of service; analogous information con- 
cerning rails; statistics as to the number of derail- 
ments and their causes as apportioned among defective 
wheels, axles, rails and other defective equipment or 
permanent way.” 

As a result of this inquiry the bureau obtained a 
large amount of data which have been carefully studied 
by Dr. G. K. Burgess, chief metallurgist, and Dr. P. D. 
Merica, physicist, and the results embodied and con- 
densed into a summary, the chief features of which 
the correspondent of THE IRON AGE is enabled to pre- 
sent herewith. The bureau officials express the hope 
that the information thus obtained may be of interest 
and service to the railroads and manufacturers of rail- 
road material in the United States, in that it gives an 
opportunity to compare American and European prac- 
tice for some of those portions of railroad equipment 
most subject to failures which may cause accidents. 

For purpose of comparison, data relating to the 
number and cause of accidents embodied in the foreign 
reports are presented, together with some figures for 
the United States, taken mainly from the reports of 
the Interstate Commerce Commission. The foreign fig- 
ures are evidently, in many cases, incomplete and the 
basis of computation is not a common one for the vari- 
ous countries, so that strictly exact numerical compari- 
sons with the American figures cannot be made. Never- 
theless, there is sufficient information available to draw 
some fairly trustworthy conclusions concerning the 
relative prevalence of accidents due to faulty equipment 
abroad and at home. 


ACCIDENT COMPARISON UNFAVORABLE TO UNITED 
STATES 

The number of failures would be expected to bear 
some relation to the density of traffic, both passenger 
and freight, unless there existed a marked difference 
in quality of material in going from one country to an- 
other. The railroads of Great Britain and Ireland, for 
example, carry in one year over 3,000 million passen- 
gers and 520 million tons of freight, with only 24 de- 
railments from all causes which injure persons in a 
total mileage of only 23,200, and injure but 209 per- 
sons, of whom 13 are killed. For the same period in 
the United States there are carried a third as many 
passengers, or 1,004 millions, and somewhat over three 
times the freight—1,844 million tons—over 183,000 
miles of track; but there are from 4000 to over 5700 
derailments, in which 5000 to 7500 persons are injured. 

The figures gathered also embrace the number of 
derailments per million passengers carried and per 
thousand miles of track for the countries for which 
these data are available, namely, Austria, Germany, 


ractice, Also Data on 
of Railroad Accidents 


Great Britain, and the United States. Th: 


times as many derailments per mile of tra vr the 
United States as for Great Britain, and three times as 
many as for Germany, but only one-third the Austria; 
record. In terms of passengers carried, the Austria) 


and American derailments are not very different, by 
the American are nearly 600 times the British and 94 
times the German. An inspection of the statist; 
shows also low accident or derailment figures 
France, Russia and Sweden, there being, for example, 
about 0.5 passengers injured per million in France 
against 7.5 for the United States, due to derailments 

There appear to be no foreign statistics available 
concerning the removal for defects of rails, wheels and 
axles. Such statistics would be of interest as giving 
measure of quality of each type of material or equip. 
ment for the service intended. Such data for the United 
States could perhaps be obtained from the records kept 
by the railroads, and in fact is available for rails in the 
reports of the American Railway Engineering Associa- 
tion. From these it appears that there were removed 
from the tracks in 1911 for defects 36,641 rails fo) 
12,688,714 tons laid, and in 1912 61,047 failed rails for 
13,736,956 tons, or in 1912 there was a potential acci- 
dent for 1 in about every 470 rails in the track in the 
United States, which possible accident was presumably 
prevented only by the track inspection service of the 
railroads. That there were, nevertheless, 363 derail- 
ments caused by defective rails in 1912 and 1255 caused 
by wheels, and a total of 5724 derailments in one year 
caused by defective equipment or track, points to the 
desirability of examining the question of the improve- 
ment of specifications and tests of at least some of the 
railroad material the failure of which may cause acci- 
dents. 

It was with the object of putting the European prac- 
tice in these matters before those in the United States 
interested in and responsible for railroad matters that 
these foreign specifications have been secured and di- 
gested. The European practice is believed to be of in- 
terest, for one reason among others, in that the for- 
eign railroad material—such as rails, wheels and axles 

—appears to perform the duty imposed upon it in a 
more adequate manner, generally speaking, than is the 
case in this country. Yet, as is brought out below, the 
loads there are much less than in the United States. 


as 


SOURCES OF SPECIFICATIONS CONSIDERED 


In examining the specifications for railroad ma- 
terials, including rails, axles, tires and wheels, secured 
from Great Britain, Italy, France, Belgium, Germany, 
Austria, Holland and Sweden, it is noted that these 
specifications fall into groups, one group being formed 
by Great Britain, one by France, Italy and Belgium, 
and another by Germany, Austria, Holland and Sweden. 
The variations in the specifications within each group 
are less marked than those between groups. 

The railroads of the different countries of which 
specifications are given here are differently organized, 
and whereas in one case these specifications may be !5- 
sued by the government itself through its railroad 
administration, in other cases the specifications are n° 
concern whatever of the government, but are drawn Up 
and issued solely by the privately owned railroads 

In Great Britain the railroads are all privately 
owned, and each railroad naturally issues its own spec! 
fications. Nevertheless, approximately 60 per cent 0! 
the construction by railroad companies conforms to the 
specifications published by the Engineering Standards 
Committee, a semi-official organization supported Dy 
voluntary associations and by the government. And 
when these specifications are not followed by the rail 
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sued by the latter conform more or less 


Railway Clearing House drew up some 
or the construction of “Private Owner’s 
d while these hold primarily for freight 
y private firms or individuals, it is stated 
manager of one of the English railroads 
adhered to generally by the railroads in 
yn of their own cars. 
he railroads are practically all owned and 
by the state and specifications are drawn 
by the State Railway Administration. 
the railroads are privately owned, with 
of the Western railways and a southern 
the State Railway System, and specifi- 
sued by each of these. Since 1901, how- 
ffort has been made to unify these specifi- 
with few exceptions there exist French 
inified specifications for such equipment. 
oads of Belgium are practically all state 
| the bureau has obtained the specifica- 
State Railway Administration. 
ads of Germany are practically ail state 
they are for the most part owned and 
the various German states. Specifications 
Prussian and Prussian-Hessian railroads 
btained, together with those of the several 
official or semi-official, such as the Asso- 
German Railway Administrations and the 
tate Railway Car Administration. 
roads of Austria are also practically all 
| and the specifications of the Austrian Gov- 
all forms of railroad material have been 
Holland the railroads are all privately owned, 
| the specifications studied in this connection are 
se issued by four of the largest railroad companies 
folland. 
\bout one-half of the Swedish railroads are state 
and the specifications here considered are those 
sued by the Royal Administration of State Railways. 


[TYPES OF RAILS AND ROLLING STOCK 


It generally known that the service conditions 
rails, wheels and axles are subjected in the 
States are in many respects more severe than 
Britain or Europe. The rolling stock is gen- 
ghter abroad, although the tendency has been 

t years in the direction of heavier equipment; 
ails are practically as heavy as American 
relative to the service they are, in general, 


‘reat Britain under the specifications of the 
ng Standards Committee, both “bull-head” 
t-bottom rails are employed, ranging in weight 
} to 100 lb. per yd. The Italian State Railways 
ails ranging from 73 to 105 lb. In France the 
Railways use 94-lb. rails, the Northern Rail- 
-lb. rails, the State Railways 93 and 94-lb. 
d the Paris, Lyon & Mediterranian Railroad 
ils. In Belgium the State Railways use rails 
rom 82 to 133 lb. In Germany the specifica- 
ve varied in different years. In 1890 92-lb. 
re called for; in 1898 87-lb. rails were speci- 
e in 1911 both 93.5-lb. and 98.5-lb. rails were 
\ustria the State Railways in 1911 used 73 
rails, but in 1912 the weight was increased 

In Holland the Central Railroad in 1892 
S2-lb. rails, while in 1912 94-lb. rails were 
Sweden the State Railways in 1896 used 83-lb. 
e in 1899 the specifications called for 70-lb. 


ery difficult to define in any way the severity 
rvice to which railroad material is subjected, 
dea of it may be gained from a consideration 
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d weights and capacities of types of rolling 


Britain.—The dead weight of locomotives ap- 
inge from 45 to 65 tons, while the weight per 
res from 15 to 17 tons. The dead weight of 
rs iS given as ranging from 10 to 15 tons and 
car capacity as averaging 15 tons. 
Two sets of figures are presented for 
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French rolling stock. According to the first set the dead 
weight of locomotives ranges from 45 to 65 tons, the 
weight per axle of locomotives from 15 to 18 tons, the 
total weight of passenger cars approximates 15 tons, and 
the weight per axle 7 tons, while the dead weight of 
freight cars ranges from 6 to 7 tons, and the 
freight car capacity averages 13 tons. The second series 
of figures, representing data gathered at the Ghent ex- 
position of 1913, gives the dead weight of locomotives as 
ranging from 50 to 92 tons, the weight per axle as rang- 
ing from 11 to 18 tons, the total weight of passenge! 
cars 36 tons, the weight per axle of passenger cars 5 
tons, the dead weight of freight cars 10 tons, and the 
capacity of freight cars from 15 to 18 tons. 

Germany.—German locomotives range in 
from 45 to 65 tons; the dead weight of freight cars Is 
given as ranging from 10 to 15 tons and the capacity of 
freight cars as averaging 15.5 tons. No other data are 
presented for Germany. 


weight 


Belgium.—From figures gathered at the Ghent expo 
sition of 1913, it appears that Belgian locomotives 
range from 50 to 92 tons in dead weight, while the 
weight per axle ranges from 11 to 18 tons 
weight of passenger cars is given at 15 tons and the 
weight per axle 7 tons, while the dead weight of freight 


i . 
Che total 


cars is 10 tons and the capacity of freight cars 15 to 
18 tons. 
The weights of axles and wheels have been obtained 


from France and Austria. Often the size of equipment, 
such as wheels or axles, is prescribed by setting an up 
ward limit to the static stresses that may be developed 
in any part. For instance, the railroads of France 
prescribe generally, directly or indirectly, a maximum 
Wheel load of from 16,100 to 16,800 lb. The German 
laws prescribe, for example, a maximum static stres 
of 10,000 lb. in the journal of freight car axles, and of 
7,900 lb. for passenger car axles. The data obtained 
from France cover the Eastern Railways and show a 
weight of axle ranging from 564 to 764 lb. The weight 
of wheel and tire on these railroads is reported as 910 
lb. Reports for the State Railways of Austria give the 
weight of axle as 560 lb. and of wheel and tire a 


910 Ib. 
RAIL SPECIFICATIONS 


All foreign specifications call for steel rails, although 
the kind of steel desired is not generally defined chem- 
ically with great accuracy. In some cases even the car- 
bon content, apparently, is not specified. As charac- 
teristic of the process of manufacture certain items of 
interest are here considered. 

Size of Ingot.—Several of the 12 sets of rail speci 
fications obtained by the Bureau specify the size of the 
ingot from which the rails shall be rolled. These are 
from Great Britain, the Italian State Railways, the 
Belgian State Railways and those of the Holland Rail- 
way. 

Discard.—Most of the specifications call for a dis- 
card to be made after rolling. Those of Great Britain, 
the Northern Railroad (France), the Paris, Lyon & 
Mediterranean Railroad (France), the Belgian Rail- 
ways, and of the Holland Railway specify that enough 
discard be taken to insure soundness in the rail, while 
those of the Italian railroads, the French State Rail- 
ways, the Eastern Railways (France), and the Swedish 
State railroads require a definite amount of discard, 
which varies from 1.5 to 2.5 meters of the rail bar from 
the upper part of the ingot. 

Gagging.—aAll the specifications require that gradual! 
application of the pressure be made in the process of 
cold straightening. 

Finishing of the Rail Ends.—All of the specifications 
but those of Great Britain, the Swedish State Railways, 
and the Eastern and Northern Railways (French) 
state that the rail ends must be machine finished, milled 
or otherwise. 

Tests and Making of Test Specimens.—UItimate 
strengths varying from 80,000 lb. per sq. in. to 112,000 
lb. per sq. in. are called for, with elongations of from 
15 to 18 per cent. In some cases the values for the 
ultimate strength and the elongation must stand in 
some prescribed relation. In only one case is the yield 
point specified. 
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The bending test required is a static one and g est values of the ultimate strength are re 
erally consists of two part . At first a span of tne ral g from 52,000 lb. per sq. in. to 91,000 lb. 
is loaded at the center with a load which is not sup ! ilues of the elongation from 15 to 20 
posed to bend the rail permanently. Thereupon a load Each wheel center must be equilibrated 
is applied under which it y yield but very ghtl et upon the amount of variation from 
the maximun amount of deflectio: at the cente r gy pertect \ centered. 
prescribed. In the transverse bending test, the wh 
The drop test is carried out with a drop testing n pported flat at two opposite points of th 
chine which consists of an anvil of 10,00 embedded pre e is applied at the hub parallel to th 
in a mass of masonry 1 m. deep and The wheel must allow of the hub bh: 
The hammer vari¢ ir weight from 600 t AU ( i per cent of the diameter of the 
its weight is not specified in the German, t In the h expanding test cylindrica 
Dutch specific: tior . Tl British, Easte IX ty 1 to 100 are introduced into the 
(French). Paris, Lvon & Mediterranean R ' t ne end has been expanded by 
the Belgiar necificatiol 2 one heavy ee test must be passed without 
where: he othe p arly I ( ne | 
group, ¢ F¢ mero lichter | ry ves of drop test are applied. Ino 
opped upon an anvil; i 
SPECIFICATIONS FOR AXLI t on test pieces from th 
\xles are pe i tes ) i ised 
ical compositio1 is not specified, the « ‘ eference ‘ it \ustria pecifications require that 
to the phosphor Col t and to the eke tent re¢ test ! Vy impact 
quired for locomotive crank axles. \ ‘ ‘ 
sommes ae waalgt aimee cel : pie UARANTEES FOR MATERIALS 
specified; that is, it is required 1 ( ( irantees are required in severa 
that of the finished axle. The a rene { * these materials. Rails are 
though not always, required to be : é ry ! a e guaranteed against fa 
ng, and locomotive axle ed due to the manufacture o 
and oil-tempered Ll pe | l years 
The values requir« n the e in France, where axle 
64,000 lb. per sq. in. to 95,000 0,000 miles for passenge 
tensile strengtl na ire l l ( tL it I : Other French specificati 
eiongatio In a few cz the yi p { ‘ lire in ¢ ( (0,000 miles in three yea 
to be from 40 to 50 pe ent of the t te streng' ne 62,000 miles in four yea 
Th op test ed ¢ I | é must be guaranteed 
ixle and ¢ he jou he weig! ( ‘ f o years. In Germany, 
per 1 (2,000 ( five ye: and freight car whe 
all but one set of specifications se (5 t ( ( In Austria the rail guarantee i ve 
are struck, and the axl ren r years. In Holland rai 
blows are ipplied the ’ ( five ye ; and axles for 103,00 
I mat \ ( ‘ f act t { { t I < wheels and tires 1 tl 
purpose an : exct é t é th la cae 
. CONCLUSIONS 
notched at one end and the « t] ‘ken off 
the d p te nine [he | Te point yf general pract 
and homogens { noticed that almost with 
SPECIFICATIONS FOR WHEEI N [RI a Se pecifications cited rely upon p 
than upon chemical analyse 
Many type ( 1 phvsieal tests for thei 
broad The l ne pe the various materials. Only phi 
used in the - ( eem to have engag 
gent j ‘ ! ! ip the specificatio 
wheel specif ( ide stringent toughn 
i h of ourse somewhat less« 
Im1ve¢ pe i \ c { analyse 
The type most genera ed ‘Ol Wit exce] f Holland and Austria th 
nte { t t t t free access to the st 
hrunl ef \ ire be granted to agent 
( I bed terial for the latt 
lire of ste ( 
esired al I h { egard to indicating the me 
aryl c from RH .000 . pe } ] . , ny In some cases this 
ne ute I manufacturer (Germ: 
Ss pe ent ! te his bids what metl 
VC pe Ot aro} ‘ ¢ ven-hearth steel is spe 
lired sritis] y¢ thers both Besseme 
ened ved as, for example, 
pe f ( ( i nentioned regarding the 
e t pp ed ne materia 
ane At es r ¢ he mode of manufacture of th 
he ew ( ( ( general details—as, for exa 
; ( ¢ en l ( ( ¢ Gi \ cente hall be of cast ste 
{ l ) I pe ‘ el, afterwards annealed. 

7 by lz pe ent without any cracks appt ! pose of the Bureau of Standa 
weignt hamme} pamphlet form the synops 
ne ' “0,000 r en with the complete text of the s] 

\ ttening » re rder that they may be r 

Cam . ; y which the d eXal tion by railroad manag 

re llred , ‘ G ‘ nou I »* vad ¢ uipment. W 

ou ] ( 
WHEEL CENTER 

At Gary, Ina., plant of the Indiana Ste 

Wheel centers are made of forged and cast ste y; he eight blast furnaces are now in opt 

and of wrought iron They are genera ly required 1 I the past weel 39 open-hearth furnacs 
be annealed after being cast o orged In the ne? 

j 

f 

+ 













irgh and Nearby Districts 


Tin Plate Company, Canonsburg, Pa., 

2 hot tin mills to its plant, has 
t for the structural steel buildings, 
000 tons of steel. The company has 
three 15-ton, one 10-ton and one 20-tor 
[t will place contracts for all the equip 


‘ast as possible 


pen-hearth steel plant of the Carnegie 
operation this week to full capac 
eption of the skelp mill, which is ex 
July 6. Two of the three blast furnaces 
yperation and the third is to be started 
‘urnace at North Sharon was started 
een idle since November, 1913. 
Protected Metal Company, First Na 
ling, Pittsburgh, works at Beaver Falls, 
contract with Bailey, Lush & Co., 
ws, Philadelphia, for the supply and 
corrugated asbestos protected metal 
ventilators, skylights and other sheet 
the cattle storage buildings at Herrs 
rh, to be built for the Pennsylvania 
is now under way. It has also 
or the supply and erection of large 
s protected metal corrugated roof- 
the plant of the Aetna Zinc Company, 
r which Mackintosh, Hemphill & Co., 


he general contract. 


ympany, whose plant was formerly 
ce Street, Pittsburgh, is now occupying 
the corner of Ridge Avenue and 
North Side. The company has erected 


g, 136 x 136 ft., and has more ground 


extensions. The building is of buff brick 


y 1 


“daylight” style, having windows on all 
th steel sash, giving a maximum amount 
ventilation. The offices are located on the 
nd later on the remainder of this floor 
1 for an assembling room. The company 
power throughout, part of its machinery 
by individual motors and part by line 


It has installed a complete brazing outfit 


nds of brazing work, also a number of 
and drawing presses, punches and lathes. 

e the Gem oil cans, railroad and factory 
fle e shafting. It is also prepared to 
ping work and to manufacture light 


kind 


W m Bb. Pollock Company, Youngstown, 
out an order for 10 large valves fo1 
of the new oper hearth steel plar t 

[Iron & Steel Company. Each of 
everal tor [he company is also 


for a by product coking 


nd stills 
Koppers type being built for the Allegheny 
( e & Gas Company, Glassport, Pa., and 
pped two large ladles of special desigr 
H Proprietary Company, New Castle, 
W. B. Pollock Company built about a 


irnace now being operated by the 


Company, Middlefield, Ohio, is build 
plant to manufacture inside liners 
lhe company will not go into 

Ul! ans as reported. 
el plants and finishing mills in the 
ct will close down on Saturday, July 
lle until Tuesday morning, Jul 





ict report a continued heavy demand 
illets and sheet bars, and the lo 

y is being operated close to 100 pe 

Hill Steel Company will close its two 

t Niles the week commencing July 4 

e needed repairs, but its open-hearth 

Youngstown will continue in operation. 

Deforest Sheet & Tinplate Company 


een closed for a few days on account of 


ele Staybolt Company, Pittsburgh, has 
Delaware charter, with a capital of 
ncorporators being Robert J. McKay, J. 
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Albert McKay and Thomas J McKay It has taker 
ovel the business of the Flexibl Bolt Lon pany, Pitts 
burgh, and has brought out a new design of s iybolt 


which, it is stated, is meeting with good success. The 


Ic 





staybolts are manufactured by the James McKay Com 
pany, chain manufacturer, whicl Le ed 
terest of the Brakeless Staybolt Company. 

The new plant orf tne Alloy Steel | ring Compa 
Carnegie, Pa., has been started e main building 
is of steel, 100 x UU Tt., and nas twe h-ft 1) i 
one 50-ft. bay TI ympany 1 
manganese steel screens, made doublk p and of it 
own special design, with one side I th, like per 
forated plates, and has square and rect rula per 
ings. The company also makes a fu f light 
alloy steel forgings. 

On account of the very heavy 
and sheet bars the Youngstow1 oneet «& Tube ¢ n 
pany, Youngstown, Ohio, which now hi: x 100-to1 
open-hearth furnaces, may start the ecti of n 
furnaces in the nea futur | it ( nt pial 
extensions the company did not ynntemplate erecting 
more open-hearth furnaces at tl time, but is now 

erlously considering doing so Me te pla have 
been made for an office building to cost about $300,000 
a laboratory building to cost about LOO,000, la me 
hospital to cost about $75,000 

The H. Kopp Compa iin Nati Ba 
Building, Pittsburgh, has just completed Koppers | 
product coke plant 1 the Laclede G & Light ¢ 
pany, St. Louis, Mo., containing 56 ens, the first coke 
having been draw on Thursday t, June ! rhe 

oke manufactured w e sold most found and 
domest purpo e the gas W piped by tne 
company through its mains and supplied t tor 

for lighting and heating irpost 

From time to time improvements will be ide 
the stoves at he Edga Thom f I 
Carnegie Stee Comp i! ‘ int { 

econstructiol ippropriat ( I 
er ilready votes 

The City Counci Y« gstow O } eed 
on an issue of $100,000 of bonds 1 plet 


works improveme! 


The Wayne Bras oundry Com] , Patt 


has recently purchased some propert id 
present pDiant on whnicn t will erect t ‘ i i pat 
tern shop building 

W. L. Bessolo, box 5, Leeck Pa.. has one 
an office and plans to erect a fact the n 
ture of a patented pipe wrench 

Saltsburg, Pa., will receive bid til July 1 


nishing a 500,000-gal. pump. Robert H. Wils ha 


New, Process Gear Corporation Expands 


The capital sto of the New Proce Ge { 
poration, ovyvracuse, N } » mi ef 
$1,000,000 to $3,000,000 The tockholde t +he 
annual meeting ] ed $600,000 of the toelk t 
provide funds fo! ‘ oe the 1 t ad « 1ipDn 
ipout HO ( ( t S|00 000 
The company h er ere yr a o1 lid 

ros the treet I 1 prese t } n 
now ompleted oe yy ¢ lipped | proba 

' 

completed five-st ling, t ‘ ed wit! 
a month, and planned t ve completed No l 
Whe these adaiti i l pera ne } ’ 
‘orce wil re reased I : } preset 
number, to 800 mel According to T. G. Meache 
ice-pre sident, more tha 60 pe ent ¢ ne res 
eapacity of the plant for the next five years 
tracted for and the total capacity is covered for at 


The Canadian Locomotive Company, Kingston, O 


has secured an order from the Russian Government f 


50 locomotives, which will keep the works employed fo: 


about three months. Aemilius Jarvis, president, r« 
cently returned from Russia 
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S. S. Brill, who made an extended trip of investi- 
gation through South America as agent of the Depart 
ment of Commerce, giving particular attention to the 
hardware trade, has prepared an exhibit of samples 
of European products and catalogs, and this has just 
been opened at the branch office of the Bureau of 
Foreign and Domestic Commerce, 409 Custom Hous 
Building, New York. Mr. Brill will be in attendance 
at this exhibit throughout this week. His report o1 
his South American investigations, which contains 
large amount of descriptive matter, together with 525 
illustrations, has just been submitted to the Bureau of 
Foreign and Domestic Commerce. 

Judge Elbert H. Gary, chairman United States Steel 
Corporation, started Wednesday, June 30, for the Pa 
nama-Pacific Exposition and other points of interest in 
the West, expecting to return to New York City son 
time in September. It will be the first time in man; 
years that he has not spent his annual vacation abroad. 

W. H. Glasgow has been made assistant general 
superintendent of the H. C. Frick Coke Company, wit} 
headquarters at Scottdale, Pa. Clay F. Lynch is ger 
eral superintendent. 

J. Walter Ingham, for 23 years superintendent of 
the Warren Foundry & Machine Company, Phillips 
burg, N. J., and connected with that company for 4: 
years, has resigned, to take effect July 1. 

Lorenzo C. Dilks, general manager of sales of the 
Eastern Steel Company, has been made president and 
general manager of Milliken Brothers, Inc., Whitehall 
Building, New York. Francis Dykes has resigned as 
vice-president of Milliken Brothers. 

Wilson W. Butler, vice-president Canadian Car & 
Foundry Company, arrived in New York June 26 from 
Liverpool, bringing the $85,000,000 contract for shrap 
nel and high explosive shells which the company con 
cluded with Russia some weeks ago. Mr. Butler is 
quoted in the daily papers as saying that there are a 
number of plants idle in Canada which could make 
large quantities of munitions. The greatest need of 
the Allies, he said, is not shrapnel but high explosive 
shells which will destroy reinforced concrete and steel 
trenches. 

The Chalmers Motor Company, Detroit, Mich., an 
nounces the promotion of C. Snyder to the position of 
superintendent of manufacturing. He has been con- 
nected with the company for six years and associated 
with Hugh Chalmers for fourteen years. Previous t 
his going to Detroit Mr. Snyder was efficiency expert 
for the National Cash Register Company. In his new 
capacity he will have complete charge of the manufac 
ture of all parts, from the rough stock to the finished 
car. 

F. E. Parks has been appointed manager of ths 
Minnequa works of the Colorado Fuel & Iron Company, 
succeeding J. B. McKennan, whose appointment as gen 
eral manager of the company, with headquarters at 
Pueblo, Col., was recently announced by President 
Welborn. 

Charles D. McElhany, general manager of sales of 
the Cambria Steel Company, has been elected a vice 
president of the company, filling the vacancy caused 
by the resignation of J. L. Replogle on March 1. 

Waddill Catchings, president Central Foundry Com 
pany, has become associated with J. P. Morgan & Co. 
as assistant to E. R. Stettinius, who has charge of 
that firm’s export department. Mr. Catchings still re- 
tains the presidency of the Central Foundry Company. 

Frank R. Farnham has joined the staff of Walter B. 
Snow, publicity engineer, Boston. He was previously 
with the McGraw Publishing Company, in charge of the 
copy service department. 

H. M. Montgomery, chairman of the Chicago Section 
of the American Society of Mechanical Engineers, has 
been elected vice-president and director of the Powdered 
Coal Engineering & Equipment Company, McCormick 
Building, Chicago. This company is preparing plans 


for a large demonstration plant and research 
in Chicago where working demonstrations of 
tation of powdered coal as a fuel to all for 
nace heat production will be carried on und 
ing observation. 





Charles J. Stilwell, European representa‘ 
Warner & Swasey Company, Cleveland, Ohi 
at New York June 24 and left at once for < . 
He states that England is becoming very act bh 
manufacture of shells and projectiles and ; 


doing more were it not for the lack of mac! , 
Arthur S. Burden has been elected presic f the 

Burden Iron Company, Troy, N. Y. Oth ee 

elected at the annual meeting are as follows W 

P. Burden, vice-president; Daniel W. Tallcot, re 

Robert Forrest, secretary and treasurer; Wil M 


house, assistant manager, and James D. Keith, n 
ger of horseshoe sales department. 


R. E. Davis, superintendent of automobil 


tion in the Milwaukee continuation school, ha 
to accept the position of mechanical engine: 

Case Threshing Machine Company, Racine, W 
n ifacturing automobiles. He is succeeded Her 
bert L. Connell, his assistant, who was fo 


Detroit, where he was secretary of the Det: 
of the Society of Automobile Engineers. 

E. G. Vail, former general manager of th: 
banks-Morse Mfg. Company, Beloit, Wis., 
elected president of the Gurney Refrigerator C 
Fond du Lac, Wis. 

T. J. Turley, Owensboro, Ky., has been elected s 
etary and sales manager of the St. Mary’s Ma 
Company, St. Mary’s, Ohio. 

H. E. Barrett, who left the Henry Vogt Machine 
Company, Louisville, Ky., two years ago to become 
business manager of the Louisville Y. M. C. A., has 
esigned to resume his position with the company. H 
will probably be connected with the ice machinery sales 
department. 


Walter E. Blount, plow manufacturer, is at the head 
of the foreign trade committee of the Evansville Busi- 
ness Association, Evansville, Ind. The committee 
devise plans to get Evansville products into the mar 
kets of South America. 

W. H. Hegmann, superintendent of the Braebur 
Steel Company, Braeburn, Pa., has tendered his resig- 
nation, effective July 15, after which he will be located 
at Dunkirk, N. Y., with the Atlas Crucible Stee 
Company 

E. M. Herr, president Westinghouse Air Brake Cor 
pany, has received the degree of master of arts from 
Yale College. He is president of the Yale Engineering 
Society. 

Effective June 24, Joseph Cooper was appointed as- 
sistant superintendent of the Farrell open-hearth steel 
works of the Carnegie Steel Company, succeeding Nor- 
man S. Powell, who has been appointed superintendent 
of the North Sharon open-hearth works. 

H. B. Schneider has severed his connection with the 
Bosch Magneto Company as purchasing agent of its 
Plainfield (N. J.) factory, formerly known as the Rush- 
more Dynamo Works. 


W. S. Greenawalt, assistant superintendent of th 
open-hearth department of the Pennsylvania Stee! Com- 


pany, has been appointed superintendent of the open- 
hearth plant of the American Iron & Steel Mfg. Com- 
pany, Lebanon, Pa. 


Rogers-Brown Company Enlarges Directorate 


At a meeting of the stockholders of the Rogers- 
Brown Iron Company, Buffalo, held last week, the num- 
ber of directors was increased from five to seven, and 
the following directors were elected: William A. Rog- 
ers, Hugh Kennedy, Walter P. Cooke, John D. Larkin, 
William T. Shepard, Harold T. Clement and Bradley 
Goodyear. John D. Larkin (president of the Larkin 
Company) was also elected second vice-president, 
fill the vacancy caused by the death of Seymour H. 
Knox. W. S. Rogers was appointed assistant to the 
president, and Harold T. Clement assistant treasurer. 












sTEEL MEETING IN CLEVELAND 





n and Steel Institute Dates October 


22 and 23 
of the American Iron and Steel In- 
ded to hold the fall meeting in Cleve- 
and Saturday, Oct. 22 and 23. The 
tee. which has general charge of the 
this meeting, consists of James A. 
an, E. A. S. Clarke, John C. Maben, 
wab, John A Topping and Frank 5S. 
Cleveland committee on arrangements 
ter. 
were elected to membership in the 
and Steel Institute at a meeting of the 
e 25 
ictive Vembers 
president LaClede Steel Company, St 
e, Oglebay, Norton & Co., Cleveland 
manager, blast furnace department 
Company, Sharpsville, Pa 
_ sales manager, pig iron department, 
Company, Philadelphia, Pa 
dent Hess Steel Casting Compar 
Philadelphia 
200 Insurance Exchange, Chicago, Ill 
stant general superintendent, Sauco: 
Steel Company, South Bethlehem, Pa 
neral superintendent United Steel Cor 
Townsend, superintendent, open-hea 
Steel Company, Clairton, | 
sociate Members. 
ulting engineer, Glen Head, N. \ 
e, Parkway Building, Philadelp! 
orth, Oglebay, Norton & Co Cleve 
president Blaw Steel Construction Co 
i c, vice-president American Loc¢ 
New York 
secretary and general manager, ‘ 
< Company, Chattanooga, Tenn 
rhomas, general manager, A. J. Haus 
1 Pa 
H tt Roller Bearing Company, Harrisor 
Structural Fabricators Protect Themselves 


re Builders and Structural Society, 50 
New York, has adopted the following 
esolution on bidding to general con 
purpose of protecting themselves: 


1 Contractor asks steel 
} < te ' g 1 
t bid so s ired .ma sed 
in his d on tl entire wo! il 
tl LW d < the ntire ract 
t ~ 1 General (¢ t t 
ex the steel work to the 
re the compar I x t 
t or irther ey iti s Ww 
t I ‘ ind freq 
| = ) ste 
re ‘ latic 
SS obDlig ( 1 pro! w 
t lowest 1 ler whose |! } } 
st é d 
t VY has W 1 his 
t or de es 
s used in bidding t 
t t it we rices 
ne tee ‘ 
y ‘ ‘ Tr ow ‘ 
stin f d | t 
expens I ‘ I 
t treat £0 
y s b i r 
: 
‘ r ¢ ¢ I 
s | I ie (x é 
I befor < t ¢ 


party whose figures were 


uctural steel work. nd 
That on and after July 1, 191 
B ge Builders & Structural Society w 


matter of simple fairness and justice, 

to receive prior to or simultaneous]; 

Contractors a separate and dist 
requirements where the aggregate 
such bids to be publicly opened, with 
t the most favorable bid will be ac- 






for acceptance if the general contract 
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GEORGE ORMROD, who has long been prominently con- 
nected with manufacturing interests in the Lehigh 
Valley, died at his home in Allentown, Pa., June 21, 
aged seventy-six years. He was born in England, came 
to this country in 1859, and for a number of years was 
interested in mining anthracite coal. He then associated 
himself with others and began the manufacture of cast- 
iron pipe at Emaus, Pa., the undertaking being known 
as the Donaldson Iron Company, and at the time of his 
death he was its president. Mr. Ormrod also became 


identified with the introduction of the manufacture of 


Portland cement in the Lehigh Valley and was heavily 
interested in some of the most prominent companies in 
that branch of trade. His son, John D. Ormrod, is vice 
president and superintendent of the Donaldson Iron 
Company. 

ERNEST PORTER, receiver for the New York State 
Steel Company, Buffalo, and former superintendent of 
the steel plant of the Carnegie Steel Company at North 
Sharon, Pa., died at his home in New Wilmington, Pa., 
June 16, aged forty-two years. He had been ill for sev 
eral months. He was graduated from Westminster 
College and was first employed as a chemist at the 
North Sharon works, rising to become superintendent 
of the plant. He was also for a time in charge of the 
open-hearth furnace department of the Tennessee Coal, 
[ron & Railroad Company, Birmingham, Ala. He leaves 
his widow and four sons. 

Cyrus A. BYERS, manager of the Baltimore Retort 
& Fire Brick Company, Baltimore, Md., and widely 
known as a constructor of gas works, died at the He- 
brew Hospital, Baltimore, June 22, after a week’s ill 
ness. He was born in Springfield, Mass., resided in 
Philadelphia a number of years, and removed to Balti 
more about five years ago. He was a member of the 
Union League and the Manufacturers’ Club of Phila 
delphia. He leaves a son. 


Jones Mixer Suit Finally Decided 


At Philadelphia last week the protracted patent liti 
gation between the Carnegie Steel Company, complai: 
ant, and the Cambria Iron Company, defendant, entered 
its final stage when Judge McPherson of the Circuit 
Court of Appeals affirmed the decree of the Western 
District Court against the Cambria Company, and o1 
dered the latter to pay costs in the appellate court, the 
costs in the district court to be awarded by that tribu 
nal. The question decided related to the method of ac 
counting for profits earned by the infringement. The 
decree of the lower court ordered the Cambria (¢ ompany 
to pay to the Carnegie Company $586,305.93, with inter 
est from May 1, 1912, to date of payment. The su 
grew out of the Jones patent, granted for an improve 
ment in the method of mixing molten pig iron and 
charged the Cambria Iron Company with infringement 
Judge Buffington, then sitting on the Wester 
ench, sustained the validity of the claim and held t] 
the process infringed. 


n district 


Further Advances in Tungsten 


Advices from England are that, owing to the in 
creasing demand and the continuing shortage of tung 
sten ore, the price of ferrotungsten in the latter part 
of May had advanced at Sheffield to $1.34 per pound 
of contained tungsten, while the powdered metal was 
$1.46 per pound. It is reported that the price in this 
‘country has now reached $2 per pound as against $1.50 
to $1.60 a short time ago. 

A South Bethlehem, Pa., dispatch says that the 
Bethlehem Steel Company is employing at its Saucor 
and Lehigh plants 13,173 men and 1000 additional at 
the war munitions plant at Redington. The payroll is 
now about $700,000 a month. With the completion of 
the new shell loading plant at Redington and the mer- 
chant mill at South Bethlehem the working force will 
be increased by many hundreds. 
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| Machinery Markets and News of the Works 


ENLARGE PLANT FACILITIES ( litions in St. Louis have improved sg 


( f demand from other territories. BP. 


; lown in the Pacific Northwest. 
Increasing Production to Meet Demand Wit 


h the development of orders for shells 


for multiple cutting-off ; 


eated a need 


Some Large War Orders May Never Be Filled , 


yne interest would welcome a machine capabl 
Because Deliveries Cannot Be Made ng a 30-ft. bar into about seventy-one 5-in 


—Improvement Is General slugs at one operation. The demand is so « 


If the aggregate of orders for machine tools booked that it is difficult to supply the slugs fast eno 
in the past week shows any falling off it is simply ‘identally some of the steel companies are not 
ee eo en barated with be ne to make the larger sizes of bars themselves 
ness that they cannot give the desired deliveries and ibletting contracts. 
have been obliged to decline ord Many of then The Crocker-Wheeler Electric Company, A: 
are making but little effort to add to their present N. J., has taken a contract to make high « 
commitments for delivery this year. Second-hand ma hells from the Traylor Engineering Company, 
chines have sold for prices approximating thos wn, N. J. The electric company has contra 


i lca la 1000 tons of steel bars. It already had a wa 


Ar encouraLzing S1gz7 of tne time : tne ex ed on tne Canadlal ( al & Foundry Company Phe 
number of new plants and extensions to old ones which“ ompany has an English contract. 
are projected, or under way lt arious S¢é ons of the 


country. The New Proce ss (eal Co? poral on, 5) a New York 


cuse, N. Y., will soon start the ere ( ( stees ry 
addition » its pla The Packard Mot ( ( nta who fin 
pany, Detroit, is enlargi. its plant with ; 1.dditK t ‘ ( chine tools w 
cost $175,000. The Blount Plow W Evans stead 7 
both for 

Ind., will erect a factory buildi it t of $150,00 t th regard to th 
[The Middletown Car Company, H rg, Pa., si Never before, perhaps, 
spending >9VU0,000 In Improvement Ihe Ha . \ 
Pipe & Pipe Bending Company, H burg, whi ha \ t ‘ re 
large war contracts fo! shells erecting anothe i 
building. Charles P. M. J: . col iit ‘ rine a 
Battery Place, New \ . representing Ne \ 
italists, ha i ired n 5 OL forn Ri I 

rad: at Cl ‘ Pa p f { 
nd bring the equipmse date 
capacity of about twelve 400-ft esse “ 

ly he New V« i } } 
of inquiries { he : 
ire O al nm % é 
The den ( ane I 

tr a ( yrdel ece ( a ( 

na 127 pal [It w place ( ( 

( e & Engineering ‘ ‘ I N , “ 
encourag t t . 
ou i ney ndicate ¢ I 

| Ne Eng ind } 
intense Manufacture he é 
take wa ising ‘ ’ 
ble Ire ( 
most profitable price The Hopki d \ ! \ 
Company, Norwich, Conn., recently ] ha } +] incites = 
Remington inter s, has leased the twe 
ninery p of C. B. Rogers & ¢ 
American Steel Foundri¢ is y { er of 1 hines to t 
rapnel-making equipment in Chicag« \ 
r 200 turret lathes for export to England in the s Ofa SPrine 
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Milwaukee 


MILWAKUEE, Wis., June 28, 1915 


the Milwaukee machine-tool trade shows 
es on foreign account have decreased, 
has gained slightly. Production has 
ppreciable extent, however, and practi 
re busy and expect to maintain their 
tion well through the summer! The 
! ble and open-hearth steel founder has 


is the proceedings were anticipated 


he friendly matter Structural shops 
he lack of improvement in business, 
for small bridges and buildings. The 


tions is keeping several large shops 
re reported to be showing improvement, 
t to induce banks to provide working 


the very best security 


1} 


Foundry Company, West Allis, Wis., 
red for an addition to its foundry, of 


( construction, one story, 60 x SO ft 


| install a filtration plant witl 





planning the erection of a power 
é I electric light plant e Power 

M ‘ lis, is the engineer 
Threshing Machine Company Racine, 
nch house at Madison, lf x 140 ft 

te service shop a1 garage 

Drive Auto Compa , Clintonville, Wis 
tic 00 x 18 t to its main shop, t be 
Additic cl e shop fac ties are 
me to time The present output of 
vill be ncreased to whe the 
Ire Stores Company, Milwaukee, one of 
esale nd retail dealers in mechanics’ tools, 
I ictory supplies, has moved from 135 
t new and larger quarters at 145-147 West 


Garage & Machine Company, New Londor 
t out a new type of saw-jointing machine 
indertake the production of the machine for 


g trade 


Machine Company, Milwaukee, maker o 


nery, | purchased the shop 





ght & Power Company, Portage, 


$40,000 the plant ind equipment 
tic f the Southern Wisconsin Power 
Wis... whicl operates a hydroelectric 
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Heating Company, Logansport, Ind.. has 
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The Grain Machine Compal Nort 
plans to have most of its work ma t 
for some time to come Db. H. Triy s 

The K & K Nov Compar l 
incorporated Wit! > oo } ) at< > 
elties The directors ? . \ ind H. ¢ K 
Kane 
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The Bank Furniture I 
creased its capit ets ror S10 oo t 
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; Clinton Street, M \ é Wis Bullet N | 
é first ree pages ot the olde! 
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Moter Trucks.—H > W Motor ¢ 
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; alternating current has to be hi ‘ t< rect The oO! constr tic in all stages and gives an idea of 
struction of these machines, which are built sizes 1 ging w! h it can be put A feature of this method is 


PSS Ot 


: from 100 to 1000 kw., is gone into to some engt The tio of forms in construction and the result 
text description is supplemented } engravings oO ne various - icture 

parts and a number of illustrations f ete macnines Gasoline Engines.—Termaat & Monaha, 

are included Oshkos} Wis Catalog No. 21 and ~Obulleti; 

Centrifugal Pumps, Diesel Engines and Turbo and ind J The first takes up a |} 
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Gas Blowers.—Southwark Found & M e Compan) ble continuous service engines up to 20 hp 
Philadelphia, Pa Collectic of bullet Refer t é pe f« pumping and saw rigs In this pul 
of centrifugal pumps of the single-stage, mult npeller typ bullet No. A-1, the several types are jl] 
and the multi-stage pump valveless engine operating « the operation of the engines diagrammed as 


Diesel principle and blowers for handling r nd gas jr plified 1 description Bulletin No. 11 illust 














ull of the circulars the variou n } ‘ r ae ribed t ! one, two al three cylinder marine m« 
length nd in a number of ises the descripti supple ip t 6 I 7 
mented by views of the different part structior ” Engineering Construction.—Arthur G. M 
the nstallatie nd operatior Cleve ' O Catalog No } Size, 8 
Electrogalvanizing.—M: ( ult aA Be 64 Illustrates and describes blast 
Street, Cl zo, I P phliet Point t tage st t <ip bridges, blast furnace stock 
f using tl lectrog ' I Ol ower plants and material har 
with zin« n view of the fact that the ‘ f z raj ment designed and constructed by this compan 
idlv advances ‘ ecount of wal ( tio \ st t ti ! entire of actual installations Cr 
pieces that have been ge inized b t oce giver a ture g e mucl nformation concerni 
d it ides rtic ! g al ‘ ro! te t blast stove nd blast furnaces ars 
barrels d gate frame 1 nost to 1 , wire re clot! ectior Special attention is accorded 
nd chains c% parative let on the st ‘ Zing patent revoly tock distributor, this being ds 
by the hot electt roce es wie epicted det The Baker patent storage } 
Drilling Machines.—Wn | Gar LLi~ SU ncrete-steel nd wood types, is the 
ti. Ohio cr ‘ ‘ reu ‘ ttentior ind in connection with this 
A Genrrinties dics ating i eames ; ’ aia ! ter equipment are describe: 
( lit ‘ sé sit I c 
1001 nd wall types \ ‘ rate I t f Bolt Cutting Machine.—National Machine: 
of the nachines witl trat ‘ é ‘ ‘ I Tiffin, Ohi Ke el Calls attention to the 
ion table on one side ‘ ript on t the r t mmer bolt heading machine 
is supplemented | ( I or é I f ‘ f t N AGE, June 3, 1915. The sp 
features Menti« s S« e of the tilting ( ) tere bout the machine ire briefly bro 
round tilting o1 pedestal and fu l ! t es, tl ‘ de pages while an engraving of the 
[ ving nu tt I t ‘ ‘ r the facing one 
Horizontal Return Tubular Boilers.—Ss er ‘ Metal Stampings.—Globe Machine & Stan p 
Sons Mfg. Company, R e, Wis B é \ ‘ Cleve ( oO sooklet Aims to conve 
trates and describes the onstructio f O1 nt picture nd brief descriptions an idea of what 
tubular jilers, the eng? gs showing the 1 hines \ ‘ trip through the shop A separat g 
employed Following this specificati f the various Le give to ¢ of the departments with an illustration at 
of boilers whit ire lilt for w g re re f toy ! the text matter below Mention is mad 
; 1 and ! rr ted wit ew ( t I ! stampings that are produced as w 
the various oiler ft t oke ( é ( I ( ‘ beams for looms and tu g 
Nitrogen Lamp Containers.—\-« ta ng ering Motor-Operated Buckets.— Hayward Com; 
Compal! Fort é Street Bu yew ! t : ‘ New Ye Cit Catalog Né 12 
Leaflet Devote to etho c Ce é t lescript of a motor operated clam s 
ontainers for ee I reet l : I et wit imerous illustrations of it in use for | g 
2 A drawing Ow f é reco ru I ‘ I terials Among the fields illustrated 
the method « ventilation % I t { four é trial plants of vafious kinds, steel $ 
escripti bolier 1 ‘ r fertilizer plants and steam 
Oil and Steam Separaters.—Direct Se tor ¢ ‘ Ur veal The construction of the bucket is g 
Svracuse, N \ Cat T) p ist t} i é rth d number of engravings are us 
Sweet patent separator r re ’ fror t ement the text description 
water, steal ex! t Exhaust Fan.—R. |} Sturtevant Company, H 
BAS - » com] — : = i I f ird Shows a propeller type ex! 
on CEES eth ’ ; ; , otor arive These fans are designe 
' of diagrams < e seve ' : t ther in windows or in walls to remove the us 
Can Making ul I » fresh, cool air Among the fields 
8-125 Nor lelfers¢ otree Cl £ ‘ t re designed are offices and factories 
Illustrate we ‘ foundries for removing smoke 
ad ¢ ‘ ‘ I Se l Stokers.—Con ist ! Engineering Corporation, New 
aa neg ‘ : ‘ , Bulletin B Gives general descriptior 
nDUNE t feed type of stoker in whicl 
rimping . . nt the furnace from beneath the fire. T 
proau “ : ; ; toker is quite complete and is sup! 
eSSE a we ber of engravings of the different 
Gas and Gasoline Engines.—C £ eu t ‘ t! tallation, operation and banking 
Comp ae é Bu g, ' cag til . x f t ther with a number of views of installations 
E es I e ol gas . rie i rurnbuckles.—Merrill Bros., Caspian Street é 
‘ A-G ippiel , - Maspeth N \ Collection of 
' e ‘ * é rief descriptions ol 
r . ao gars rz clevis nuts and shackles w 
CN x ‘ . ; . : that « n be supplied Two of 
; e ar a I t tion to board lift and an air cus : 
nm hr str tion is gone into in Sé 
* Pulverizing Machinery.—Bradk ] ‘ ‘ t té ‘ pplemented by engravings of tl 
State Sti I M \ made of a parallel swivel 
cire rs 7 i é thi Se raising loads up to 500 Ib 
centr roller fi £ ef? : 
stances © ( the el { . ‘a 
: ; Wood Turning Lathes and Pumps.—Kik 
‘ os oat oun¢ ‘. , ee ne lind 5 Ohi Collection of circulars 


ng machinery of various 


Conerete Construction.— russe: C3 rete Stes Cor . : , the, handle throating, end shal 


pany, Youngstown, Ohi ‘hirteenth editic ‘ the Hy-1 lishing and shaping saw n s 
book Discusses a ste eathing stiffened | I ce elect ve portable pump Each of tl : 
ribs for use in the concrete floors, walls, partitions a1 Saw s evote te particular machine and illustrat 

tooth roofs of factory foundry and mach e snop bulldings des pt I condensed table of specifications > 5 
A comprehensive list of lllustrations includes views of tl ( € I 
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